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SMALL “ELECTRICAL EXHIBITIONS. 


ALTHOUGH we fully recognise .that publicity literature, 
properly prepared, has its place to fill in the important 
work of popularising electricity. for lighting, heating and 
power purposes, we have not hesitated. to express the 
conviction that this department of effort is, and can only 
be, subsidiary, auxiliary or supplementary to the general 
scheme of commercial development. We believe that recent 
experience has shown that small local exhibitions are 
invaluable for arousing and stimulating electrical interest 
among ratepayers and residents; it may be that publicity 
literature can’ be profitably utilised in working up 
interest to a point inclining the public to attend an 
exhibition, though we think the fact that there is an 
exhibition within easy reach will act as a magnet by itself. 
The literature may serve a useful purpose in fostering the 


‘electrical desire or habit in the almost-persuaded after the 


exhibition has been visited. Be this as it may, we believe 
that the local electrical exhibition is an effort which soon 


fully repays the supply authorities for the trouble and 


expense involved, and it is not rendered less necessary by 
the existence of permanent showrooms such as some we have 
in mind—electrical exhibitions in miniature, may we call 
them? The holding of a special exhibition, either by one 


‘authority or jointly ‘by several, implies a drum-beating 


summons and a special complementary effort for bringing the 
people intimately into touch with the concern from which 
their own or contiguous districts derive their electricity ; and 
often at such times there is an earnest, concentrated effort 
in a comparatively small area which is more distinctly felt 
than when we hold a big exhibition for the whole of a large 
area like London, and only approach the general populace 
in a scattered or half-hearted way. At the big exhibition— 
whether purely electrical, as at Manchester and Olympia, or 


‘mainly general with a slight electrical character, as at 


Brussels, Paris, Turin—there are so many things of other 
kinds attracting attention that, from the electricity supply 
station point of view, the needs are not met, however satis- 
factory they may be in business done by the’ industrial 
manufacturer. Such exhibitions undoubtedly do a world of 
good in their own particular sphere, but the local electrical 
exhibition is promoted purely and solely for interesting and 
educating the public regarding the practical applications of 
electricity and the devices by which these are performed. 
The travelling-exhibition idea, started some years ago by 
Edmundson’s Electricity Supply Corporation, for. visiting 
the various small localities in which that company: had 


‘supply powers, formed a very: worthy attempt, and is 


deserving of emulation, if the cost of a special. local show is 
considered too great. It has been suggested to us that, as 


‘a means of pushing the business, ars ‘should be 


[1049] 
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made on a comprehensive scale for organising a complete 
system of educational exhibitions under the management 
of experienced experts. It might be undertaken by an 
independent company, arranging with the various electrical 
undertakings throughout the country to establish exhibitions 
for a week or two, accompanied by popular lecturers and 
demonstrators, charging a fixed fee, or, if charges for 
admission were made, sharing the profits. 

An exhibition of the kind we suggest was held in one of 
the metropolitan suburbs about 10 years ago, in connection 
with an electric lighting station then newly established, and 
proved to be very successful in promoting the business. 
The room in which it was held was in a large private house 
and about 100 people attended by invitations sent to residents 
on the route of the mains. On the platforma selection of 
domestic appliances was arranged consisting of kettles, sauce- 
pans, flat-irons, ventilators, and small motors for sewing 
machines, &c. The room being, of course, lighted by lamps in 
various styles of fittings—all supplied by one of the local 
firms, free of expense, for the purposes of advertisement. 


The lecture delivered was of a thoroughly popular - 


character—illustrated by a cooking demonstration under- 
taken by the servants belonging to the house, who had 
acquired the necessary skill—and an excellent dish of cutlets, 
mashed potatoes and tomato sauce, was cooked to perfection in 
presence of the audience and pronounced to be perfect. 
Tea and coffee, with toast and cakes, followed, the lecturer 
finally ironing the pocket handkerchiefs.of the ladies. The 
ventilator on the platform was worked to show the action 
of the motor and the success in ventilating the room. 

Exhibitions of this character, given at intervals of a few 
months, would, it is thought, be of great practical value in 
educating the public to the use of electricity for domestic 
purposes, and tend to increase rapidly the number of 
consumers. 

At the recent exhibition at Olympia, nothing interested 
the general public more than the cooking demonstrations, the 
suites of rooms fitted with electric radiators, the ozone venti- 
lators, and various domestic appliances. 

In addition to the local exhibitions, the public might 


be invited to inspect the stations and see the machinery in 


operation, or, if the necessary accommodation is available, 
hold the Exhibition and have the explanatory lecture 
delivered at the works, in which case the expenses could be 
reduced; but this would only be practicable where a 
suitable room was available away from the noise of the 
moving machinery, or in stations where the energy was 
taken in bulk and not generated on the spot. 

Of course, as we have said, these exhibitions should only 
constitute one. element in the general business-getting 
arrangements. 

Everybody must admit that, notwithstanding the develop- 
ments in the use of electricity, there is still a great deal of 
spadework to be done, even in towns where supply works 
have been in operation for many years. 

Where the mains have been laid for 10 or 12 years, the 
proportion of those who are receiving a supply of electricity 
to the number of residents thereon is very small, and this 
seems to prove that the means employed for obtaining con- 
sumers are not perfect. 

_Those who have had considerable experience in organising 
the business in many towns know that the ordinary 
canvasser, however eloquently he may describe the advantages 
of adopting electric light or power, is constantly met with 
the reply, “J will consult some of my neighbours who have 
tried it.” This points to the necessity of obtaining and 
publishing local testimonials, which are far more effective 
than any other kind of literature. 

When the customers have been secured and become 


.familiar with the use of electricity for lighting, they will 
~ be interested in receiving the manufacturers’ price lists. and 


leaflets offering appliances for other uses, such as cooking, 
heating, ventilating and power for a variety of domestic 
parpeeess which are of no use until the preliminary result 
as heen obtained of connecting the customer with the 
mains. 

It is satisfactory to find that the supply of small houses is 


* being profitably undertaken on terms which prove that 
Sir Wm. Preece’s old description of electricity as ‘the 


poor man’s light” has to-day become true. The experiment 


by the Corporation of Eccles is a case in point, rows of small 
cottages being supplied each with four suitable lamps to light 
that number of rooms at a charge to the occupiers of 64. per 
week, which more than covers the cost. This is accomplished 
by one connection with the mains, the wiring being run 
through the row of cottages. 
At Sydenham a row of 16 large houses, each containing 
two modern flats, built on a road running at right angles to 


_ that in which the electric mains are laid, are supplied by a 


similar connection, so that this by-street. is served with. 
out the cost of laying a main. This arrangement points 
to a considerable saving in capital outlay, and is, we believe, 
already adopted in many places, the wiring being carried in 
some cases externally and in others internally from house to 
house, as at Sydenham. 

In one town within our knowledge, 40 workmen’s cottages 
are supplied from one service connection with the mains, ata 
cost of 3d. per unit, which realises a substantial profit to the 
company. 

To our mind, the time is fully ripe for launching out on 
a far bolder electricity supply business-getting enterprise in 
most parts of the country, and particularly in the metro- 
politan area. The reports that reach us from time to time 
from different directions make us ashamed of some of those 
who ought to be leaving no stone unturned to replace gas 
by electricity. 


A veERY excellent White Paper has 

a recently been issued by His Majesty’s 

— Stationery Office, upon steam boilers. If 

not particularly original, it has the 

advantage of being made up from information derived from 

the best sources. It is designed for the use of those in 
charge of steam boilers. 

Steam users are specially reminded that they are responsible 
for their selection of the competent person whom they 
require to undertake the periodical statutory examination of 
steam boilers. We always regarded it as a somewhat 
meddlesome interference on the part of the Board of Trade 
when it instituted supervision over steam boilers by itself, a 
Government department. The early reports of the Board’s 
inspectors were yery farcical indeed, and later legislation, of 
the kind which makes a householder into his own tax- 
gatherer, has thrown on a boiler owner the incubus of — 
selecting competent persons. The very wording of the Act 
is ridiculous, and has resulted in the handing over of boiler 
inspection to very incompetent persons, for the Act does not 
suggest that a competent person shall have any experience 
in boilers. Now, before the Act a boiler owner would have 
been responsible for the results of his neglect. To-day he 
may escape behind his belief that he did select a ‘‘ competent 
person.” The author of this White Paper appears to us to 
be better than the Act, tor he recommends insurance as 
the best course to adopt. A series of nearly a score of 
lithographed sheets of details of dangerous faults of com- 
bustion, samples of corrosion, of settings and setting blocks, 
and leakage packings, will prove useful. At one time, we 
believe, the Board of Trade decreed safety-valve areas 
solely on boiler grate surface, irrespective of pressure, 
and this, of course, gave very excessive valve sizes 
in high-pressure boilers. The Table 8 in this memorandum 
is evidence that this error has been amended. Practically 
all the good points in this paper have been evolved in the 
course of boiler-insurance experience. With a body of 
specialists constantly observing the action of steam boilers 
all over the country, and their observations being all focused 
at one head office, the occurrence of a particular defect was 
soon found to be accompanied by a definite environment. 
Cause and effect in engineering matters can only be very 
surely determined as parent and child by a sufficient number 
of oceurrences to carry the coincidence into conviction ; and 
it has been this correlation which has elevated boiler engi- 
neering from its crude state of 1854 to the high position it 
occupies to-day. Change has been steady, if slow, and often 
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has been delayed by the boilermakers themselves, who at 
one time rather tended to resent the interference of the 
insurance companies. 

According to this paper, the proportion of Lancashire and 
other cylindrical boilers is about 10 to 1 water-tube boiler. 
The ratio of explosions is less than two to one. This shows 
that the shell boiler is by far the safer boiler. But 
the worst boiler is the horizontal multitubular, with a 
number ratio of about 1°06 and an explosion ratio of over 
2°5. It is four times as dangerous as the water-tube boiler, 
and 24 times as dangerous as the large shell boiler. It is 
computed that there are 150,000 to 200,000 boilers in use 
on land in the United Kingdom. 

No reference is made to the method of preventing end- 
plate grooving by the use of slotted rivet holes—a new 
method well worthy of careful note. 

It is to be noted that the unstayed ends of thermal storage 
drums—and, we may suppose incidentally, of water-tube 
boilers—should be carefully examined. This appears to be 
a certificate of safety for these unstayed ends, but we are 
strongly of opinion that such ends ought to have a central 
stout bolt stay between them. Dished ends are not hemi- 
spheres, or they might be trusted to look after themselves. 
A dished end is always on the move, breathing with every 
change of pressure and trying to produce grooving. This 
point was enforced by boiler experts at the time of the 
Greenwich explosion several years ago. 


Ir is a curious fact that the greatest 
Lightning and enemy to the transmission of electricity 
— over considerable distances should prove 
to be of its own kin—the oldest known 
form of electrical phenomena warring with the newest 
developments of electrical science. It is true that in this 
country little trouble is experienced from this cause, our 
most violent “thunderstorms” being comparatively tame 
compared with those which occur abroad ; but, on the other 
hand, we have no use at present for long transmissions, and 
owing to the special conditions obtaining in this densely- 
populated country, we are often compelled to lay our cables 
underground, where they are practically immune from 
lightning troubles. 


Another singular feature of the situation is the fact that - 


the greatest difficulties are met with where pressures of the 
order of 50,000 volts or less are employed ; at the higher 
pressures such as 80,000 and 110,000 volts, which are now 
coming into use—pressures which ten years ago would have 
been regarded as wholly impracticable—the trouble is to a 
great extent alleviated, mainly on account of the extremely 
good insulation necessary to control such high voltages, 
which at the same time provides an effective safeguard 
against lightning discharges. 

Probably there is no part of the world where greater 
difficulties have been experienced from atmospheric electricity 
than the Witwatersrand ; within a remarkably short space of 
time the utilisation of electric power has there attained to 
extraordinary dimensions, and electricity has become practi- 
cally indispensable to the economical operation of the gold- 
mining industry. It naturally follows, therefore, that the 
phenomena connected with atmospheric electricity have 
demanded and received the closest attention on the part of 
the engineers responsible for the transmission lines, and their 
experience in this subject is probably unique. We print 
elsewhere in this issue an abstract of an interesting 
paper read before the South African Institute of Electrical 
Engineers by Mr. Adendorff, describing the conditions pre- 
vailing in the Rand and the precautions observed. Appa- 
rently the most effective safeguard against lightning dis- 
charges is the simple one of shielding each cable throughout 
its length by an earthed wire suspended above it, and in 
spite of its costly nature, the author declares that this is 
well worth the necessary expenditure. But experience on 
the Pacific Coast has not been favourable to the ground 
wire, and there are other dangers against which this device 
is of little effect, such as the surges set up in the line by 
sudden changes in its electrical condition through the 
occurrence of a short or an open circuit ; there is very much 
still to be done before these can be wholly overcome. 


NEARLY A SHUT-DOWN. 


[COMMUNICATED. ] 

CENTRAL station engineers have often to be thankful that 
incidents through which they have passed, have been only 
nearly, and not quite, a breakdown. Probably the majority 
of charge engineers can relate more than one anecdote of 
occurrences which were for a moment or two touch and go, 
but which were fortunately saved from becoming a serious 
matter. One such incident is of interest, as it points-out the 
value of having, if possible, a fairly good reserve of power 
in the exciting set of an alternating-current station. In 
the case considered the station included not only some high- 
speed generators, but also one or two low-speed machines 
driven by horizontal cross-compound engines. The whole 
plant was alternating current, and the excitation for the 
generator fields was taken from a common bus-bar supplied 
from one or other of two duplicate direct-current steam- 
driven exciting sets. These two sets were controlled from 
the same switchboard as the main generators having exciter 
panels containing their main switches, rheostats, fuses, and 
also the shunt field switch. 

The exciters were compound wound, and were frequently 
subjected to considerable overload especially when towards 
evening the lighting peak came on the station, At one time 
some extensions were going on involving a little reconstruction 
work on the switchboard, and, although it was hardly an 
advisable procedure, the work was carried on at all available 
hours, and part of this work had to be done behind the 
switchboard, care being taken to prevent as far as possible 
anyone but skilled men from going behind. One evening, 
however, just as the lighting peak was on the station a sharp 
flash was noticed behind the board, and immediately the 
station lights began to drop in brilliance. These were fed 
from a transformer connected to the main supply, so that 
attention was immediately directed to the main voltmeter, 
and to the consternation of the engineer in charge it was 
seen that the supply voltage was also falling. One of. the 
drivers who was near the exciters at the time, shouted out 
to the engineer, and it was seen that the brushes on 
the exciter commutator were sparking violently. The 
engineer at once jumped to the conclusion that some- 
thing was wrong with the exciter, and he signalled for the 
second set (which was always kept turning slowly when peak 
loads were on the station) to be run up immediately, and 
made all preparations to get the second machine in by 
switching on the field. At the seme time, it was noticed that 
the ammeter needles on the alternators began to swing 
violently, and by the grunting which went on in the machines 
it was evident that heavy cross currents were surging between 
the machines, tending to throw them out of step. The situa- 
tion was therefore at this point very critical. Before, how- 
ever, the incoming exciter could be brought up to the work- 
ing pressure, owing to the time taken to build up its 
shunt field, the danger symptoms appeared to be slightly 
alleviated. The voltage of the working exciter, which had 
begun to drop, appeared stationary at about 10 per cent. 
under its normal value, and then the needle began to move 
slowly upward again. At the same time the station lights 
grew brighter, and gradually everything resumed its normal 
state. The surging between the alternators ceased, and 
although, as a precautionary measure, the exciters were 
changed over, it was afterwards found that even this was 
really unnecessary. 

The clue to the whole affair was given by a rather scared 
workman who emerged from the back of the board, and who, 
after some little questioning, admitted that he was respon- 
sible for the occurrence. It seems that in working on an 
adjacent board, which was rather close to the working 
exciter panel, he had accidentally knocked against the moving 
contact of the shunt, which was operated by a hand-wheel 
from the front of the board, and it had gone right back on 
to the open-circuit stop. He had immediately snatched off 
his cap and gripped the switch contact, twisting it back 
again into place, but although he showed great presence of 
mind in doing so, he was not quite. quick enough to prevent 
the magnetisation of the shunt field from falling, and thus 
for a very short time the working exciter was dependent upon 
itg series field for all the magnetisation it possessed. There 
was, therefore, a struggle between the armature reaction in the 
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exciter and-the demagnetising action of the series windings 
until the shunt field was able to build up again to its proper 
strength, and while this lasted it was touch and go whether 
the exciter would lose its magnetism altogether, or could 
build it up again under the conditions of loading. It was 
very fortunate for the station supply that the field remaining 
was strong enough to overcome the demagnetising effect of 
the armature current. 

At it happened, no one was hurt over the matter, but the 
incident is interesting as pointing out the advantages of a 
good stiff field on the exciter, in order to cope with unex- 
peeted affairs of this sort. Had the exciter been simply a 
shunt-wound machine, there would have been no hope at all. 


- Another lesson which was derived from the occurrence was 


issue ? 


not to allow projecting portions of the switchgear, even at 
the back of the board, to remain exposed without some form 
of guard in any position where men passing along the back 
of the board, or working thereon, could come into contact 
with them. 


CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TUESDAY cannot appear until 
the following week. Correspondents should forward their communi- 
cations at the earliest possible moment, No letter can be published 
unless we have the writer's name and address in our possession. 


The Institution of Electrical Engineers. 


May I beg the hospitality of your columns to express my 
entire agreement with Mr. Sankey’s letter of last week’s 
Personally, I have no objection to paying an 
increased subscription, even in my class (student), if it is 


‘“for the good of the hive”; but is it ? 


I note Mr. Sankey says “‘some attempt should be made 
to get a minimum salary basis, especially for central station 
posts.” This point should be the fulcrum about which any 
movement to improve the status of electrical engineers must 
turn. Surely it is not possible for a profession to stand high 
when its members—even those with technical college training 
and practical experience—are paid 25s. a week (ELECTRICAL 
REVIEW advertisement). Married electrical engineers are 
to be found, all over the British Isles, filling responsible 
positions, and living in the abject poverty which 50s. a week 
entails. 

Truly, electrical engineering is a dog with a very dirty tail, 
and it behoves the Institution to set to work and remedy this 
defect ; if possible, without amputation. As regards the 
new class, I, for one, strongly object to the transference of 
the “student,” or the admission of the new member without 
some examination and an approved course of training, either 
in a technical college or works. The period spent in the 
works might be made shorter for the college student; a 
preference might also be made in favour of those who had 
been through the‘ “student” class; but, in any case, 
evidence of examination should be made compulsory for the 


junior class, not for the Associate membership. 


Surely the Institution need not fear the taint of trade 
unionism when the House of Commons has condescended to 
dabble in domestic finance. 


George E. Graham 
(Student, 1.2.E.). 
Merrion, December 20th, 1911. 


P.S.—I am sure that many other juniors will join me in 
thanking Mr. Sankey for his letter. 


Post Office Telephone Charges. 


I enclose a notice received from the general manager of 
the London telephone service in reference to my private 
telephone, which I think is rather instructive. If this is an 
indication of the trend of events under the State control, 
and a foretaste of what we may expect in the future, I think 
the outlook is anything but encouraging. By my existing 
contract with the Post Office, which does not expire till 
April, I pay £5 per year, and 30s. in advance to cover the cost 


_ Of any calls I may have. This never proves to be suffici€nt, 


It is a great thing-that — 
_@ man of his position should have given us a lead. 


and I am constantly sending them amounts for the excess 
above the deposited minimum, after the date, of course, when 
this minimum has been exhausted in calls. Now they ask 
me to send, by return of post, a further 15s. on account of 
any such excess as may in the future occur. Personally, | 
hold that until my existing contract expires they have no 
right to alter the conditions of same ; but whatever the legal 
aspect of the case may be, I think the policy involved in 
such a demand is vexatious. 


Westminster, December 19th, 1911. 


Thos. Browett. 


LEGAL. 


JENKINS v. THE EMPIRE ABERDARE, LTD. 


In the Chancery Division, Mr. Justice Neville had before him, on 
Wednesday and Thursday (December 20th and 21st), this action, by 
which the plaintiffs, as trustees of Trinity Chapel and schools, 
Aberdare, sought an injunction and other relief in respect of an 
alleged nuisance of noise and vibration caused by machinery for 
lighting electrically the defendants’ music hall. Mr. Jenkins, 
K.C., and Mr. Adams, were counsel for the plaintiffs, and Mr. 
Peterson, K.C., and Mr. Simmonds for the defendants. 

Mk. JENKINS explained that the buildings in respect of which 
the plaintiffs sued belonged to the Calvanistic Methodist Connection, 
and consisted of a chapel, schoolroom, lecture room, classrooms 
and minister’s room. The defendants’ building was at the rear of the 
chapel, and to some extent ran by the side of the other buildings. 
Between was a yard, and before the commencement of the action, 
in that yard the defendants had a gas engine, which was used for 
the purpose of supplying power for generating electricity for 
lighting the theatre. This the plaintiffs contended caused an 
actionable nuisance. The gas engine, however, was removed in May 
last, about two months before the action was commenced, and when 
the local Council obtained powers for supplying electricity, instead 
of taking their electricity for lighting direct from the Council, 
which would have caused no nuisance, the defendants took 
electricity for the purpose of supplying power to a motor which 
they had erected in the place of the old gas engine, and from that 
they lighted their music hall, This motor when running, it was 
alleged, caused a whistling ‘and humming noise which seriously 
interfered with the use of the plaintiffs’ buildings, and further there 
was sufficient vibration to cause the windows of the room to rattle. 
Evidence was called in support of the plaintiffs’ case, which was 
not concluded when the Court rose for the Christmas vacation, and 
the further hearing was adjourned until January 11th next. 


A Fire TRAMWAY CLAIM. 


SHERIFF Morison has affirmed, on appeal, the judgmént in the action 
raised by a butcher against the Wemyss and District Tramway Co. 
He sued for £300 in respect of damages sustained by him through 
being run down by one of the defenders’ cars. The damages were 
assessed at £112. 


Liverpool Electricity Supply.—The Corporation had 
before it on December 20th the report of the Electricity Com- 
mittee, recommending, on the advice of the consulting elec- 
trical engineer. the replacing of the old engines at the Lister 
Drive station with new turbines, at a cost of £40,000. The 
following tenders in connection therewith were submitted 
for acveptance:—British Westinghouse Co., two 2,000-Kw. 
direct-current turbo-generators, with accessories; British Thom- 
son-Houston Co., two 3,500-Kw. turbo-alternators, complete 
with circulating water pipes and accessories, and for the purchase 
and removal of existing plant ; and the Worthington Pump Oo., four 
cooling towers and pipes. Sir Chas. Petrie (chairman of the Com- 
mittee), in supporting the recommendations, said, in regard to this 
particular machinery, that it did not refer in any way to the turbines 
that were put in Lister Drive station five years ago. Aspersions 
had been made, and innuendoes cast, that these turbines were the 
plant they wished to get rid of. The machinery to be replaced had 
been working for 12 to 13 years at Lister Drive, and had paid very 
well for itself. There would be some additional expenditure in 


_connection with the £40,348 required for the plant, such as the 


foundations of cooling towers, &c., so that some £52,000 would 


~ probably be required. It was true economy to substitute up-to-date 
- machinery, and in that spirit the resolution was brought forward. 


An amendment was moved to refer the matter back to the Com- 
mittee, with instructions to obtain the best expert advice available 
on the position of the electrical undertaking. Alderman Sir Wm. 
Bowring, in submitting this amendment, argued that the public’s 
suspicion had been aroused by the hurry with which the Committee 
had brought the scheme forward, involving’ serious cost, and 
possibly a considerable departure in new experimental develop- 
ments. An animated debate followed, in which it was pointed out 


. that so long ago as January 6th, Mr. Bromley Holmes (consulting 


engineer) reported to the Council upon the needs of the generating 
station. The amendment was defeated by.a large majority, and 
the Committee's recommendation was approved. 


e 
~ 
— 
| 
i 
ae 
a 
© 
: 
7 
| 
j 
q 


Vol. 69, No. 1,779, Decemeee 29, 1911.) THE ELECTRICAL REVIEW. 1058 


THE FORMATION OF DEPOSIT BY 
TRANSFORMER OILS. 


By HAROLD D. SYMONS, A.M.LE.E. 


(Concluded from page 1040.) 


Test 2.—Heating for one Hour at 200° C.—This test will 
at once determine whether an oil will form deposit readily, 
for, should there be any formed during the test, such an oil 
will form deposit readily at lower temperatures. It is neces- 
sary to examine carefully after test, as in some cases the 
deposit is of such a fine nature that it will remain in 
suspension in the oil for some while. The sample should 
not be examined less than 24 hours after test. Some dis- 


‘ coloration takes place, but the change with a good oil, though 


marked, does not destroy its brilliancy. A pale yellow oil 
with a flash point of 170° C. will turn a dark red colour, and 
lose from 7 per cent. to 8 per cent. in weight. The loss in 
weight with oils of different flash points will vary consider- 
ably ; the lower the flash point the higher the loss. The 
marked discoloration and loss in weight is accompanied by 
a thickening of the oil. In cases where the per cent. loss 
in weight is high, this thickening may be considerable, par- 
ticularly if the oil will form deposit, but not very readily. 
Test 3.—Heating for Six Hours at 10 per cent. (in 
degrees C.) above flash point——As an example of 10 per 


The heated samples should be retained and examined. 
Comparison should be made with a sample of the original oil, 
to judge of the discoloration, and, if possible, with other oils 
that have been submitted to similar tests. 

Any comparison should always be made ina perfectly 
clean vessel, of the same shape and dimensions, and contain- 
ing approximately the same volume of oil. 

For commercial purposes, the examination and comparison 
of the sample submitted to heating tests will be sufficient to 
indicate an oil that will not form deposit in service. 

The discoloration should be judged against a white 
background. An oil that will form no trace of deposit, and 
is not rendered very dark and murky by Tests 3 and 4, will 
be free from the formation of deposit in service. 

In cases where deposit is formed, it is small in volume and 
difficult to free from the oil. It is almost impossible to 
obtain accurate measurement of the quantity, but since its 
formation condemns the oil for the purpose in view, there is 
no particular object in doing so. 

The discoloration during Tests 3 and 4 is generally 
accompanied by a marked change in odour, which should 
also be noted. 

Whilst the comparison of samples is a convenient method 
of selecting an oil that will be free from the formation of 
deposit, it necessitates retaining a number of samples. 
These tend to deteriorate with age, and the personal ele- 
ment then becomes even a greater factor in the judgment by 

comparison. A series of experiments 
were, therefore, undertaken on samples 


” = rn’ T of heated oils, with a view to ascertaining 
CURVES C, D AND E, UNHEATED OIL 
AND AFTER HEATING 1 HR. AT, 200°C. whether there was a relationship be- 
AND Ep, 6 HRS. AT 10 e 

tween any physical or chemical .change 

so 6c 


| other than discoloration, and freedom 
from deposit. 
The results of these tests, however, 


CURVES A AND 8, UNHEATED OIL 
» A, AND B,, AFTER HEATING 1 HA. AT 200° 0. 
» Ag AND 6 HRS. AT 10% 
ABOVE FLASH PT, 
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any test to be established that would 
indicate the liability of an oil to form 


viscosity 


Viscosity 


AY 


-= deposit was concerned. The physical 
changes are far more marked than 
the chemical changes; the latter are 
very slight and irregular, being affected 


| \ apparently. almost entirely by impuri- 
Aw YA ties. Of the physical changes, the most 
aN marked is the increase in viscosity, and 


Bi it was hoped that the increase might be 


a measure of the deterioration of the oil 
% due to heat; this, however, was not 


found to be the case—the increase in 
viscosity bears no relationship to the 
liability of the oil to form deposit. Fig. 6 


40 
TEMPERATURE 


Fig, 6. 7. 


cent. above flash point, an oil with a flash point of 150° C. 
would be heated at 165°C. This test is not so severe on 
pure oils with a flash point lower than 165° C., as Test 
No. 4, but is nevertheless a severe test; in fact, one that 
very few oils will withstand without forming deposit. 

For the oils having a flash point higher than about 
165° C., this test is: rather more severe than Test No. 4, 
and any oils that do not form the least trace of deposit 
during this test will be immune from its formation during ser- 
vice. The discoloration is considerable, and the thickening 
marked, whilst the loss in weight is high. The higher the 
flash point the lower the loss in weight, but a more marked 
thickening of the oil generally takes place. No examination 
for the formation of deposit should be made within at least 
24 hours after the test. 

Test 4.—Heating for Four Hours at 200° C._—This is the 
most severe test that can be applied to oils having a. flash 
point below 165° C., and any that will withstand this test 
without forming the least trace of deposit will be free from 
its formation in service. Naturally, considerable discoloura- 
tion, very marked thickening, and a great loss in weight, 
takes place, and few oils will withstand the test without 
forming deposit. 

Every transformer oil should be submitted to Test No. 2, 
and if it passes this without the formation of deposit, Tests 
3 and 4 should then be made. 


80 40 
TEMPERATURE IN 


shows the increase in viscosity of two oils 
after heating one hour at 200° C., 
and six hours at 10 per cent. above the 
flash point. Both these oils behave exceedingly well during 
heating tests, and would not form deposit in service. Fig. 7 
shows the increase in viscosity of three oils, all of which 
form deposit in service. Oil & forms deposit more readily 
than oils c and D, and oil D forms deposit more readily than 
oil ¢. 

The increase in viscosity is sometimes accompanied by 
slight increase in specific gravity. and flash point ; any in- 
crease of these, however, is no indication of the extent to 
which deposit will be formed. 

The foregoing outlines laboratory tests that may be easily 
carried out, and the results can be relied on if a uniform 
method of test is adopted; one precaution only need be 
emphasised, and that is the necessity for maintaining a 
uniform temperature throughout a sample by stirring, or 
adopting such methods as shall prevent local heating. 

It now only remains to deal with the chemical changes in 
the oil due to heat, and the deposits obtained by heating 
tests and from transformers in actual service. The physical 
changes produced by heating are accompanied by chemical 
changes in the oil, the most marked of which is increased 
acidity. This increase is affected by the temperature and 
length of time it is maintained, and also by oxidation during 
heating. The acidity, however, is not increased by oxidation 
without heat, and the amount of increase cannot be taken as 
a measure of the liability of an oil to form deposit. 
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‘The saponification value is also increased by heating, and 
the amount of oxidation during heating, but is unaffected by 
oxidation without heat. The increase in no way indicates 
the liability of an oil to form deposit. 

Impurities in the oil become more pronounced, but these 


are usually present in such minute quantities as to neither - 


form any deposit nor cause discoloration. 

The deposits formed by the heating tests have been sosmall in 
volume that it has been impossible to carry out any thorough 
investigations upon them. Their separation from the oils is 
an extremely tedious and difficult matter, since they are of 
such a fine nature that they remain in suspension for many 
hours, and in some cases even days. The deposits obtained 
with different oils vary considerably in their nature and colour. 
They vary in colour from a light brown to a dark chocolate, 
and some have quite a wax-like appearance. The variation 
in colour seems to be affected by the colour of the oil at 
the completion of the heating test. The yield appears to be 
a definite quantity from a given volume of oil, and, though 
more readily formed by a high temperature, the quantity is 
not greater than that formed by a low temperature for a 
longer period of time. On heating, they either exude oil, 
melt, or turn to a black bituminous substance that is quite 
tacky when hot. 

With regard to the deposits obtained from transformers 
in service, it has not been possible in every instance to 
make an examination of the transformer, though this has 
been done in the majority of cases. 

The deposit is generally quite uniformly distributed over 
the transformer, and no evidente of its formation by reason 
of one portion of the winding being at a high temperature 
has yet been discovered. This may be due to the 
circulation of the oil carrying the deposit uniformly 
throughout its mass by convection currents which do not 
allow it to settle until it is cool. The deposit formed in an 
oil-immersed transformer in service, however, is, on removal, 
totally unlike in appearance to the deposits formed by heating 
tests. It is generally a thick sludge or slime which may be 
rubbed down to an oil between the fingers. Its distribution 
is general, not only on the transformer, but on the bottom 
and sides of the tank, for it clings to vertical as well as 
horizontal surfaces, particularly if they are rough. In 
water-cooled transformers sometimes the greatest deposition 
of sludge occurs around the water-cooling pipes. This is 
objectionable since it retards the cooling of the oil. 

In every instance the deposit appears considerable in 
volume, but when it is removed it has always been found to 
consist largely of oil. ‘The solid portion of the deposit as it 
settles retains a quantity of oil which does not readily drain 
from it when the oil is either run from the tank or the trans- 
former removed. It will, therefore, be appreciated that such 
a sludge is liable to contain anything that may have been 
left in the tank before filling, and any impurities in the oil, 
dirt or scale that may come off the transformer. Examina- 
tion of the insulating materials of a number of transformers 
after varying periods of service, even where deposit has 
been formed, has not revealed any deterioration. The 
varnishes become slightly discoloured by heat, and the 
fibrous materials on which they have been used absorb some 
of the oil ; for though the varnishes are insoluble in the oil, 
they are not absolutely impervious to it in the sense that 
they can be so applied as to entirely prevent its absorption 
by the fibrous materials. 

A series of oils in which treated insulating materials were 
immersed and heated by coils, treated with baking insulating 
varnish, at a temperature of 80° C. for 400 hours, showed no 
greater increase in saponification value than a series of thesame 
oils maintained at the same temperature for the same length of 
time under the same conditions of test. Examination of the 
treated materials and coils showed no softening of the varnish 
and no deterioration beyond a slight darkening in colour. 

A large volume of sludge only yields a small quantity of solid 
_Mmatter, and examination of a number of cases has shown traces 
of all sorts of impurities, according to the locality in which 
the transformer has been placed. The oil obtained from it 
has exactly the same characteristics as the oil in the tank, 
and it would seem that the solid deposit is of almost the 


same specific gravity as the oil, remaining in suspension 


’ while the oil is hot, and, gradually settling asit cools and form- 
ing a kind of emulsion on all the surfaces. The sludge always 


gives an acid reaction, though it is more markedly g 
than the oil, and generally contains considerable moisture. j 

The saponification value is generally higher than the oil, 
though it has been impossible to reproduce this by any heating 
or oxidisation tests on small samples, and has been judged to 
be due rather to the impurities than to solubility of the 
insulating varnishes. 

Solid matter similar to that formed by the samples of oils 
submitted to heating tests has been obtained from some 
sludges, whilst others have yielded a thick oil almost of the 
consistency of vaseline, and in one case paraffin wax. In the 
latter case this could only have come from the oil, which had 
been in service for nine years, but, unfortunately, no inform- 
ation as to the origin or history of the oil could be obtained, 
The solid matter in the sludge resembled the brown powder 
formed by the heating tests, and exhibited the same properties, 

In one case only has it been possible to obtain a sufficient 
quantity of this to make a thorough investigation of it, and 
it then proved to be paraffin wax. 

From the examination of the samples after heating and 
the oils after service, there is evidence to show that the dis- 
coloration and formation of deposit are due to decomposi- 
tion of the oil by heat. 

The amount of discoloration and deposit varies with 
different oils, so-called blended oils being worse in this respect 
than the pure oils. 

Prevention of the formation of deposit is probably 
impossible by mere blending, and, in general, the lighter 
coloured oils form less than the dark ones. American oils 
appear to form deposit rather more readily than Russian oils, 
though the latter are generally darker in colour. 

It is probable that only a pure oil which will completely 
evaporate at a high temperature, leaving no residue, will 
fulfil the desire for absolute immunity from the formation 
of deposit, but the difficulty of obtaining information as to 
the origin and refinement of an oil renders the task of 
determining definite reasons for discoloration and forma- 
tion of deposit one of considerable difficulty. A complete 
analysis of a number of oils before and after heating tests and 
service can alone solve the question. 

From the experiments and observations carried out by the 
author, it is now possible to judge how long oil will, under 
given conditions, remain free from the formation of deposit, 
and some have’ been tested that seem likely to be entirely 
free from this objectionable feature. Such oils can only be 
obtained by the most careful selection from the crude distil- 
lation and refinement. Indeed, it is possible that care in 
distillation and refinement have a greater influence on 
formation of deposit than the crude material from which 
the oil was obtained. 

Besides testing oils for transformer insulation, the author 
has conducted tests on lubricating and organic oils, but the 
conclusions drawn have been based only on those which could 
be used as insulating oils, since the physical properties of 
some are obtained by artificial means, and are not inherent 
properties. 

The market for oil for insulating and cooling transformers, 
already large, must expand in the future, so that the for- 
mation of deposit by oils is a matter that must receive greater 
attention from oil refiners than it has received in the past. 

In conclusion, the author’s thanks are due to Messrs. 
R. P. Boyd, E. L. Buttenshaw, R. Dodds, 8. Evans, L. D. 
Hill, L. H. Page and A. White, for the care they have 
exercised in carrying out laboratory experiments. 


Mexico,—H.M. Consul-General at Mexico City reports 
that a company, which was incorporated in August last in Ontario, 
Canada, with a capital of about £3,080,000, for the purpose of 
carrying on outside Canada the business of an electric light, heat 
and power company in all its branches, and also of constructing in 
Mexico railways, tramways, telegraph and telephone lines and 
works in connection therewith, has now been registered in Mexico 
City. H.M. Consul-General is informed that the company will 
obtain its power from falls on the principal rivers in the States of 
Nuevo Leon and Tamaulipas, and from. the River Naranjo in 
the State of San Luis Potosi. It is intended to extend the power 
transmission lines to Monterrey, San Luis Potosi, Tampico, and other 
principal cities of the north-east of Mexico. Contracts have been 
made for the hydraulic and electric works, and for the construction 
of the transmission lines. The constructional works are to be 
completed within 18 months.— Board of Trade Journal. 
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PROCEEDINGS OF INSTITUTIONS. 


Notes on Standards for Electrical Machinery. 
By Dr. RoBert Post, M.1.E.E. 


(Abstract of paper read before the INSTITUTION 'OF ELECTRICAL 
ENGINEERS, Leeds, December 6th, and London, December 7th, 1911.) 


Tue “British Standards for Electrical Machinery ” were issued by 
the Engineering Standards Committee in August, 1907 (report No. 36). 
Their main provisions are identical with those contained in the 
interim report (No. 17) published in 1904. This first step in the 
direction of standardisation was necessarily of a tentative nature. 
It was so, unfortunately, to such an extent that it exerted but little 
influence. 

It will be further admitted that in an industry progressing so 
rapidly as the manufacture of electrical machines, standard rules, 
even if quite satisfactory at the date of issue, will not remain so 
for more than a few years. Under these circumstances it is natural 
that criticism of the present rules and suggestions for a decisive 
advance in the direction of standardisation should have lately 
become more frequent. 

Such standards, if generally adopted, must prove of immense 
value to the manufacturer, by enabling him thoroughly to stan- 
dardise his machines, with consequent appreciable reduction in the 
cost of manufacture. Judging from-this point of view, the British 
Standards of 1904 to 1907, in contrast to the German “ Normalien,” 
can only be termed a complete failure. 

The British Standards are not comprehensive, and they have 
practically remained a dead letter. To make the standards effec- 
tive, they must be brought forcibly to the notice, not only of the 
manufacturer, but of the buyer and user of machines. It would 
further be essential to secure adoption by the leading insurance 
companies and the Government Departments as far as possible. 
If these and other suitable steps were taken to force the uttention 
of all concerned upon the standards, I feel convinced that an imme- 
diate change would come over our industry. 

Due to the existence of generally accepted rules, and to the fact 
that the consumer is accustomed to adjust his plant so as to suit 
the manufacturer’s standard outputs and speeds, the German firms 
can produce standard machines in large quantities by piece-work 
methods and sell them from stock. On the other hand, generally 
speaking, British firms manufacture individual machines in the 
absence of accepted standards, and competition forces them to 
quote to almost any specification and for any desired output and 


speed, . 

Two methods of working are recognised by the Committee, 
viz.:—(a) Continuous working; (4) Intermittent working. A 
third, “short-period working,” is recognised by the German and 
Belgian Standards. 

(a) A machine for continuous working is defined as one which 
can work continuously for six hours and conform to the prescribed 
tests. I suggest that. the words “for six hours” be eliminated 
and that the following definition be adopted: “The output of 
machines for continuous working shall -be the output at which, 
with suitable attention, they can work continuously from week-end 
to week-end. Their suitability for this shall be proved by their 
passing the prescribed tests.” 

(0) When framing the definition of intermittent working, the 
Committee were aware that the 1-hour test used for this definition 
did not meet the requirements of the industry, leading to un- 
necessarily large motors. 

The following definition may be submitted: “The output of 
motors for intermittent working shall be the output at which, with 
suitable attention, they can work from week-end to week-end 
intermittently with the specified load factor. Their suitability for 
this shall be proved by their passing the prescribed tests.” 

I further suggest that only three standard load factors be 

adopted—namely, 3,4 and %. The load factor } is generally applic- 
able to motors for lifts and for severe crane and hoist work ; } for 
ordinary shop cranes (lifting and travelling), &c.; 4 for traversing 
and other light duty. 
'« The present standards give the classification of motors with refer- 
ence to the degree of protection under four headings—i.e., open, 
protected, ventilated, and totally enclosed. This classification 
should apply to machines generally, and not merely to motors. The 
developments of the last few years have made it necessary to 
extend the list by the addition of flame-proof enclosed machines as 
used for mining purposes. A flame-proof enclosed machine may be 
defined as one in which all live parts are enclosed in a casing or 
casings, so designed as to withstand the effects of an internal 
explosion and to prevent the transmission of the latter to an out- 
side explosive atmosphere. This definition would comprise the two 
known classes of flame-proof motors, the non-ventilated or long- 
joint type, and the ventilated or grid type. 

The recommendations under the heading of wearing depth of 
commutators, especially those for the larger diameters, go consider- 
ably beyond what corresponds to good modern practice. A wearing 
depth of 13 in., for instance, is justifiable only on the assumption 
that the corresponding commutator will require grinding up or 
turning some 30 to 40 times during the useful life of the machine. 
Such a provision was hardly necessary even in the days of copper 
brushes and glass paper. The advent of carbon brushes and com- 
mutating poles, coupled with improvements in the mechanical 
design of commutators, has resulted in the fact that turning or 
grinding, except perhaps shortly after erection, has become 
altogether unni . A revision of the figures is desirable, not 
only in the interest of the manufacturer exposed to international 


competition, but also in order to save the purchaser useless 
expense. 

Ruling British practice requires stringent conditions on spark- 
lessness. I suggest the following clause: ‘‘ There shall be practi- 
cally no sparking at the brushes of commutators or slip-rings at 
any load up to and including full load, and no injurious sparking 
at the specified overloads, and the position of the brushes, except 
where otherwise stated, shall remain fixed for all loads.” 

There is no difficulty in complying with these conditions ‘in 
modern machinery, and the corresponding clauses in the French, 
Belgian and German standards appear to be unduly lenient. 

As regards overload capacity, we find a very striking discrepancy 
between average British practice, which has adopted very large 
factors of safety, and the French, Belgian and German standards. 
The last specify 25 percent. for } hour, and 40 per cent. for three 
minutes, whilst, according to the French and Belgian rules, it is 
20 per cent. for a period equal to yy and 4 respectively of the full- 
load run. On the other hand, British specifications generally ask 
for an overload capacity of 25 per cent. for two hours, 50 per cent. 
for } hour, and the standard machines of good makers will stand up 
to this without difficulty. Judged from this point of view only, 
they are on an average 20 percent. larger in output than Conti- 


nental machines made for the same nominal output and complying ° 


with the respective country’s standard specification. 

In view of the fact that modern well-ventilated machines reach 
their final temperature after a comparatively very short run, an 
overload of two hours’ duration is an unn ily severe test for 
small and medium sizes when following upon a continuous run. 
I suggest that 25 per cent. for one hour, 100 per cent. momentarily, 
be adopted for machines for continuous rating, and 25 per cent. for 
five minutes, 50 per cent. momentarily, for intermittently working 
machines. Generators should be capable of maintaining their full 
voltage up to 25 per cent. overload (15 per cent. in the German 
specification) when running at their full-load speed, the power 
factor in the case of alternating-current generators being equal to 
the normal power factor. 

A clause fixing the loads for which the efficiency and power 
factor should normally be stated, and subsequently tested, is desir- 
able. Under ordinary conditions the full-load and half-load 
figures are sufficient. A regulation is further desirable stating by 
which method the efficiency is to be ascertained. I suggest that 
the measurement of the individual losses be adopted as the standard 
test, where not otherwise agreed upon, in view of its simplicity and 
of the ease and accuracy with which it can be carried out under 
almost any commercial conditions. 

No hygroscopic materials such as cotton and paper should be 
employed in electric machines unless they are thoroughly impreg- 
nated either before or after winding. I suggest that all windings 
for working pressures above 200 volts be flashed to earth with 
alternating current of twice the working pressure, but not less than 
1,500 volts; windings for less than 200 volts with 1,000-volt 
alternating-current. The pressure should be raised gradually for 
this flash test, and the full voltage be applied for one minute. 

There is an extreme diversity of view as to the highest permis- 
sible temperature rise, which reflects itself in the specifications. 
The rise specified varies between limits as wide as 25 and 55°C. 

The investigations of the National Physical Laboratory, made on 
samples of cotton-covered wire, lead to the conclusion that cotton, 
when exposed for prolonged periods to temperatures up to 125° C. 
(257° F.) undergoes no serious change. Above 125° C. it darkens in 
course of time, without, however, losing its insulating qualities, and 
even at 180° C. it proved an excellent insulator from the electrical 

int of view. Judging merely by change in colour, 125° C, 
(257° F.) is given as approximately the safe limit. 

Impregnation reduces to a certain extent the deleterious effect of 
high temperatures on the mechanical properties. In view of the 
above, I submit that we work with an ample margin of safety if 
we limit the highest internal temperature of field coils to 125° C. 

For direct-current armatures and alternating-current stator and 
rotor windings a more conservative rating is desirable, in view of 
vibrations and high differences of pressure between layers. I 
suggest the rules should be framed in such a manner as to ensure 
that the highest internal temperature of distributed windings will 
in no part exceed 110° C. 

The British standards give the highest temperature of the 
atmosphere permissible for standard machines as 25° ©. (77° F.), 
whereas the German rules are based on an air temperature of 
35° C. asa maximum. I strongly urge that the same figure, i.c., 
35° C., be adopted as the basis for the British standards, in order to 
meet the requirements of the export trade. 

Average British practice, as distinguished from the “British 
Standards,” permits a rise of 70° to 75° F., or about 40° C., as 
measured by thermometer on the surface of any stationary or 
moving coils. This is lower than required in the interest of 
safety where distributed windings are concerned, in which there is 
only a small difference between the highest temperature in the 
interior of the coils and the surface temperature. It is justifiable, 
however, in the case of stationary field coils, in which the highest 
internal temperature rise may be even 34 times as high as the rise 

of the surface. 

The present practice of judging field coils from the temperature 
rise measured on the surface is not only unscientific, but may be 
misleading to the point of danger. This is generally becoming 
more serious with the employment of forced ventilation, which 
must necessarily raise the internal temperature gradient. So long 
as the surface temperature is made of foremost importance there is 
little inducement for manufacturers to introduce methods of 
Fay as ventilation leading to a low temperature gradient inside 

co 

In view of these or similar considerations, the Engineering 
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Standards Committee in 1907 followed the decision come to a few 
years previously by the German Institution, viz. that the 
temperature of field coils shall be measured by the resistance 
method. The increase in resistance indicates the mean instead of 
the surface temperature, and is therefore considered to approach 
more closely the all-important peak value. 

“The permissible temperature rise for stationary coils (by resist- 
ance) is 60° C. (108° F.).” 

The recommendations of the British standards relating to tempera- 
ture tests have made practically no impression on the British electrical 
industry, The resistance method is not adopted in more than, perhaps, 
one case in 100, and where it is specified its spirit is frequently mis- 
understood, and a temperature rise of about 40° C., usual for surface 
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Fig. 1—DIsTANCE PIECE FOR FIELD CoILs. 


measurements, is specified to be obtained by resistance method. As 
it requires the measurement of the resistance cold in addition to the 
warm resistance, definite conclusions cannot be obtained from the 
state of the machine at the end of the test only. The method 
furnishes, after all, only the mean temperature of the whole field 
circuit, and takes no account of the discrepancies in the temperatures 
of individual coils. In spite of its almost universal official recom- 
mendation, it represents by no means an ideal solution of the 
problem. 

It is possible, without serious inconvenience, to provide fora 
direct measurement of the internal temperature by means of the 
thermometer. It is only necessary to this end to wind into the field 
coil, at a point where the maximum temperature may be expected, a 
distance-piece of wood or other insulating material enabling the subse- 
quent insertion of athermometer, Fig. 1 indicates the sebelgeansint of 
the distance-piece for field coils. To receive a thermometer about 
3 mm. thick, the distance-piece need only be 4 mm. wide, and would 
not add to any appreciable extent either to the external dimensions 
or to the cost of the coils. In a series of tests carried out on 
coils as shown in fig. 1, the internal thermometer registered in all 


cases a temperature rise between 12 per cent. and 20 per cent, . 


higher than was ascertained by the resistance method. In the case 
of very small machines, below, say, 10 H.P., the temperature of the 
surface is a sufficient indication of the internal rise. 

According to the present British standards all stationary coils 
must be tested by the resistance method. For rotating coils therule 
applies that they shall be tested by resistance method whenever 
practicable, but in the case of all distributed windings, it is generally 
possible to find portions, the temperature of which, as measured by 
thermometer, is at least as high as the mean temperature of the 
whole winding measured by resistance method. Furthermore, the 
resistances in question are mostly of a very low order, and their 
accurate measurement is frequently impracticable on site. The 
resistance method is also unsuitable for windings in which 
equalising connections are employed, as it will give no indication 
of the temperature to which the latter will rise. Under these 
circumstances there appears to be no justification for retaining 
the resistance method for distributed windings, the simple 
thermometer test being preferable from all points of view. 

The present rules provide for a 6-hour test for all rotating 
machines irrespective of size. It is well known, however, that very 
small machines may reach their final temperature within less than 
one hour, whilst large slow-speed generators and alternators require 
sometimes more than 10 hours to reach a settled state. I submit 
that one gets near enough the final temperature rise in modern 
rotating machines if the temperature at the end of the run is still 
rising at the rate of 1° C. during the half hour. : 

The curve, fig. 2, giving the time required for well-ventilated 
machines to approach their final temperature, will perhaps be sur- 
prising to those not in intimate contact with modern developments, 
It appears that under the suggested rule a 10-H.P. protected type 
motor need only be tested for two hours, a 50-H.P. protected-type 
motor for 23 hours, and the error introduced by reducing the testing 
period to these low figures is less than 1° C. in both cases, Sum- 
marising, I suggest the following rule: The duration of the full- 
load test shall be such that the temperature rise shall not increase 
by more than 2 per cent. during the last half-hour of the run. In 
order to ascertain this, a thermometer fixed to a suitable stationary 
part of the machine shall be employed. 

The permissible temperature rise, as ascertained by the specified 
tests, must be such as to ensure that in the interior of field coils 
the actual temperature of 125° C., and in distributed windings 
110° C., is not exceeded. The highest rise must, in consequence, 
not exceed 125—35 = 90°C. and 110 — 35 = 75° C. respectively. 
For distributed windings, such as D.C. armatures, A.c. stator and 
rotor coils, which must be measured by thermometer on the surface, 


an allowance must be made for the temperature drop in the outer 
insulation and in the interior of the coil. The sum of these is not 
likely to exceed 20°C. In addition we will allow 5° C. to meet the 
discrepancy due to reducing the duration of the test, or a total of 
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25° C., leaving a rise of 50° C. In the case of field coils for p.c. 
machines and alternators, if measured by internal thermometer, the 
margin to be allowed consists of 10° C. possible error due to the 
thermometer not being placed at the point of highest temperature, 
and 5° C, on account of the reduced length of run, leaving a rise 
of 75° C, This is, in my view, a much safer specification than the 
usual one of 40° C. rise measured at the surface, and also safer 
ben “ present recommendation of 60° C. measured by resistance 
method. 

Where special materials designed to resist high temperatures are 
employed, a much higher temperature rise is rightly permitted by 
the present standards, but the exact amount is left to agreement, 
The development of such well-known materials as asbestos and 
enamel-covered wires, which are bound to become of great 
importance, might well be encouraged by allowing definite higher 
figures where they are employed. 

Single-layer windings of heavy copper strip, wound on edge, as 
largely employed for commutating poles, and sometimes for alter- 
nator coils, would also be quite safe if one allowed a temperature 
rise of 75° C. as measured by thermometer on the surface, seeing 
that such coils possess an almost uniform temperature throughout. 

There need be no limit to the temperature of squirrel-cage rotors, 
unless ordinary soldered joints are employed, for which the approxi- 
mate limit of safety is a temperature of 150° C, 

The provision for 115/110-volt armatures in a series of standard 
D.C. machines leads to many difficulties due to the great length of 
the commutator. Happily this pressure continues to be employed 
only in a few small private plants, and, generally speaking, it 
should be discouraged. I also suggest the replacement of 525 and 
500 volts by 580 and 550 volts respectively. 

For ordinary industrial purposes a 25-cycle supply has important 
disadvantages, and its adoption renders the standardisation of 
machinery appreciably more difficult. The frequency of 40 cycles 
has been largely adopted for private installations, and is the 
standard frequency of some of the largest supply authorities in the 
country. It is approximately the lowest periodicity at which 
metal-filament lamps may be employed without discernible flicker, 
and it leads to higher power factors compared with 50-cycle 
circuits, especially where slow-speed machinery has to be installed. 
From the manufacturer’s point of view the provision for 40-cycle 
machines in connection with a system of standard 50-cycle motors 
and alternators would cause no serious difficulty. 

The tables for motors given in the standards of 1907 unfor- 
tunately contain only one speed for each standard output, and the 
output steps are too big. These lists fail to satisfy the greatly 
varying requirements of the user. It is particularly essential that 
for every standard output there should be a reasonable number of 
standard speeds arranged with approximately uniform, steps. 

The irregularity in the steps of motor output and speed, and 
consequently in the frame steps, would embarrass a designer if he 
were to attempt laying out a systematic line of machines on the 
basis of the present recommendations. On the other hand, the 
prospective purchaser of a motor when referring to the list is likely 
to find the speed given so far different to the one most convenient 
under, the circumstances, that he proceeds to send out inquiries 
without any reference to standards, whereas a table of four or five 
speeds would most likely contain one quite near enough to his 
requirements. 

I suggest that we decide on three classes of machines—namely, 
small machines, frame figure (B.H.P. per 1,000 R.P.M.) below 10; 
medium size machines, frame figure between 10 and 750 ; and large 
machines, frame figure above 750 ; and that we fix the output steps. 
for each class as follows :— 

Small motors, output steps 100 per cent. to 50 per cent. 

Medium-size motors, output steps 25 per cent. 

Large motors, standardisation of these may be left to manu- 
facturers for the present, as they are not made in quantities. 

The outputs suggested are as follows :— 

Small motors, 3, 1, 2, 3, 5, 74 H.P. 
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Medium-size motors, 10, 123, 16, 20, 25, 32, 40, 50, 62, 80 100, 125, 
160, 200, 250, 320 H.P, 
The first line of standard speeds must also be chosen with approx- 


SMALL Motors. 


4 | Speed | Frame 
B.H P. x 1,000 | Output step. 
| } 
— | | | 
1,650 0 303 
2 1,350 22 
74 | 1,000 | 7500 | | 
| \ 


imately constant steps, so that equal frame steps are obtained, 
especially for the medium-size machines, 

[Tables based on these principles are given in the paper, and 
shown to meet all requirement with very few frames. | 

In the case of polyphase motors for 40 cycles, seeing that the 
step from 40 cycles to 50 cycles is 25 per cent., and this equals the 
output steps, we may use the whole list of standard 50-cycle 
machines and run them as 40-cycle motors with correspondingly 
slower speed and the next lower standard output, without any 
alteration except to the stator winding. 

For the standardisation of alternators, it will be desirable, instead 
of making new patterns throughout, to employ as far as possible 
the mechanical parts of the polyphase motors, For this and other 
reasons, I suggest that the principle of 25 per cent. output steps be 
adhered to, and that the standard outputs in kilovolt-amperes be as 
follows : 10, 124, 16, 20, 25, 32, 40, 50, 62, 80, 100, 125, 160, 200, 
250, 320, 400, 500 K.v.A. These figures are the same as the BHP. 
figures suggested for motors. This list would hold good for 50 as 
well as for 40-cycle machines, the same frames being employed. 
The standard polyphase alternators could, of course, |e wound for 
single-phase, and in this case the list of outputs might again ke 
left unaltered. By way of example, the 5(0-K.v.A. size, if wound 
for single-phase, would be designed to give 320 K.v.A. 

The output list of three-phase transformers should be identical 
with that of polyphase alternators, so that the above figures are 
againapplicable, Ifa line of single-phase transformers were deve- 
loped by using in all cases two cores of the standard three-phase 
transformers, the output list need not be altered, the /00-K.v.A, 
transformer for three-phase corresponding with the 320-K V.A. size 
for single-phase, &c. 

It should be clearly recognised that the proposed thorough 
standardisation is likely to be a success only if it is to the advantage 
of both producer and user. Engineers cannot Le expected to adopt 
the standard specification and, wherever practicable, to adjust 
proposed plants so as to employ standard machinery unless it is 
clearly to their or their clients’ benefit to do so. 


In opening this discussion, Mk. HARDING CHURTON said he had 
said, in Leeds, that the system of individual standardisation had 
produced good results, but the adoption of general standardisation 


would have retarded progress. There was, however, an opening for. 


general agreement on matters, such as rating and testing. on 
standard lines. There was a great variety of supply systems in 
use, and it would be difficult to provide a number of standard out- 
puts for eachone. He agreed with the author as to the arbitrary 
nature and indefiniteness of the standard six hours’ running test, 
but considered that the one-hour test for intermittent use was 
also open to question. He had found that a ventilated motor run 
for one hour continuously, had the same temperature rise as if run 
for a period with a rate of intermittency of three in four. The 
same motor totally enclosed was run on the half-hour rate, which 
corresponded to one in six intermittency. The methods of testing 
with A.c. could not be commonly applied in the case of D.c. 

Mr. W. E. Ropson said the Engineering Standards recom- 
mendations were known to be a dead letter; if manufacturers 
would agree faithfully to keep to the specified performance, and if 
foreign manufacturers could be prosecuted for selling machines 
with inferior performances here, then something might be done. 
The purchaser generally considered price in the first place, and 
cheapening of the cost of manufacture without an agreement as 
to price would not benefit the manufacturer, as the selling price 
would be lowered. The author’s tables for machine outputs gave 
even more steps than were at present used, and did not represent 
any advantage. Looking at the matter of standardisation from 
another point of view, the designer of a costly machine could not 
be expected to alter his design for the sake of the motor which 
would drive it, and would cost only a fraction of the whole. The 
great fault was that too many firms were building the same sized 
motors and dynamos, and an agreement to alter this and divide 
orders according to sizes would lead to a great saving in production 
costs and in other directions. He had come to the conclusion that 
electric motors would eventually .be excluded by law from fiery 
mines, and that such motors need not be considered. 

Mr. Ropert HAMMOND defended the Standards Committee who 


made the original recommendations. The paper was a valuable one, . 


and the criticisms which it contained would be of assistance when 
the rules were revised in the near future. He suggested that all the 
good stuff the author had included had actually been obtained in the 
interests of the Committee by the National.Physical Laboratory.. 


The standard test would certainly give a good machine to the client, 
in whose interest it was adopted. The author’s remarks on tem- 
perature rise were made under a misapprehenson, as the Committee 
rey provided for the case of the temperature being above 

Pror. 8. P. THoMpPson disagreed with the author’s recommendation 
that machines for 100 and 115 volts should be disregarded. From 
the consumer’s point of view, such pressures were very suitable under 
existing conditions. He described a method which would render 
unnecessary a 6-hours’ run to find the eventual temperature of a 
machine, 

Mr. H. A. Jones considered that British manufacturers quite 
held their own in machines of up to 100 H.P., and that foreign 
competition was negligible ; this, in spite of the lack of standard- 
isation and manufacturing facilities here. He thought machines 
were purchased more on the reputation of the maker than on the 
strict guarantee, 


Atmospheric Phenomena and Over-Voltages in Overhead 
Transmission Lines, 


By Mr. G. V. ADENDORFF. 


(Abstract of paper read before the South African INSTITUTE OF 
ELECTRICAL ENGINEERS, Johannesburg, August 17th, 1911.) 


In the case of a power company supplying a mining consumer 
(where a comparatively short stoppage of supply may involve the 
loss of a large sum of money) it is usual for the power company 
to compensate the ccn-umer in the event of the supply failing ; 
consequently it will be seen that continuity of supply is an item 
of prime cons‘deration, and uo effott should be spared to attain 
such a condition of working. 

Disturbances due to atmospheric phenomena are obvicusly only 
found in overhead circuits, whilst underground cable systems are 
free from them, unless connected to overhead lines. In the latter 
case, the disturbances generally are more pronounced and dangerous 
owing to the combination of the relatively large capacity of the 
cable system, and the high inductance of the overhead line. 

The main items which come under the category of atmospheric 
phenomena, and which, directly or indirectly, are connected with 
the production of over-voltages, may be simply classified as 
follows :— 

1.. Temperature effects ; (2) altitude effects; (3) rain, snow and 
hail storms ; (4) wind and dust storms ; (5) atmospheric electrifica- 
tion ; (6) thunderstorms, 

1 and 2 may be considered together. It is found that sudden 
changes in temperature, such as occur at sunrise and sunset, pro- 
duce static charges cn conductors—the amount of static being a 
function of the amount and rapidity of the change in temperature. 
Similarly, it is also found that a conductor suspended at varying 
altitudes above the earth’s surface receives a decidc«d amount of 
static charge, depending upon the difference in level between the 
highest and lowest points of the conductor. Both these effects are 
probably closely connected with the phenomena of atmospheric 
electrification. 

3. Rain, snow and hail are found to have a static charge, and 
when either moves in the vicinity of a conductor, the latter takes 
up a definite charge and becomes electrified. 

4. It is easy to show experimentally that a high wind blowing 
across a conductor causes it to take up a definite static charge, 
which may, under certain conditions, assume an enormous value, 
If the wind be accompanied by dust this effect is magnified con- 
siderably. Experience has shown that arresters on overhead lines 
have discharged at various points on bright, clear, windy days, 
which clearly indicates that the lines had been subject to some 
rise in potential. Further, linesmen working on dead overhead 
lines on windy days always éncounter static on the lines, and take 
the precaution of earthing them before proceeding with their work. 

5. The result of investigations shows that during fine weather 
the atmosphere is positively electrificd with respect to the earth’s 
surface, which is relatively negative. The potential increases with 
the height above the ground, and is a very variable quantity. Pro- 
bably we may estimate as an average a natural potential gradient 
in the air of about 100 volts per foot. 

During wet and changeable weather the potential may be nega- 
tive, and its value seems to undergo greater changes than usual. 
This electrification, besides varying with the state of the weather, 
varies under normal conditions of weather, with the seasons and 
the hours of the day. The diurnal variation seems to be associated 
with the hours of changing temperature, the electrification being 
a maximum at the time of greatest variation in temperature, and 
a minimum during the hours of constant temperature. Our 
knowledge of this important phenomenon is very imperfect. 

6. There is no doubt that the phenomena of a thunderstorm 
result from the clouds being in a highly electrified state. If solids 
or liquids are charged, the electrification resides only on the surface, 
but gases and vapours, which are composed of minute particles, are 
capable of receiving a charge throughout their mass. 

In the same way moisture particles floating in the upper regions. 
of the air assume the potential of this air, and so have a definite 
charge given them. It is conceivable that the condensation of 
water vapour in positively charged air may result ina cloud of 
positively charged water drops. The dark colour of a thunder- 
cloud probably results from an extra amount of condensation 
taking place. The potential in this way may rise to an enormous. 
value. 

The maximum tension which air can stand is approximately 
} gramme weight per sq. cm., and whenever the electric tension 
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rises to this value, disruption occurs, and the well-known pheno- 
menon of lightning supervenes. Calculation leads to a figure of 
about 5,000 million volts for a lightning flash between cloud and 
earth 1 mile in length. Since the potential required to produce a 
flash a mile long is so enormous, it follows that the quantity of 
électricity required for the energy need not be so great. Sir Oliver 
Lodge states that 217 million electrostatic units of quantity per 
square mile would give the requisite bursting tension. Now 217 
million electrostatic units are just about 70 coulombs, or not enough 
to decompose one-hundredth of a grain of water. It must not be 
supposed, however, that because the quantity is small the current is 
also small, for if the quantity flows only fora very short time, as in 
the case of lightning, the current may be exceedingly large, and no 
doubt this is usually the case. 

‘~ Asa brush discharge would probably occur first, the real potential 
of the discharge would be possibly a considerably lower figure. The 
point is, however, that the voltage is of the magnitude of millions 
of volts. 

Lodge distinguishes between two main cases of lightning dis- 
charge, and there can be no doubt that both exist :— 

(a) When the strain on the dielectric near the earth has'been of 
gradual growth, in which case the path of discharge will be prepared 
inductively beforehand. 

(b) When the strain arises so suddenly that there is no time for 
‘any prearranged path. 

The first case he calls “steady strain” and the second “ impulsive 
brush ” discharges. ; 

* The result of calculation brings out the frequency of discharge 
at anything over a million cycles per second. 

' At lightning frequencies the depth of penetration is far less 
than’ the thickness of sheets which can be constructed with suffi- 
cient ; mechanical strength. Consequently, the earth path for 
arresters intended only for high-frequency discharges should be 
made of thin sheet-iron. 

. Over-voltages in this paper will be. classified according to the 
mode:of. occurrence, and so immediately come under the following 

(a) Direct strokes. 
(6) Steady electrostatic stress. 

(ce) Impulses or travelling waves. 
Standing waves or oscillations. 
- (a) If the discharge is very heavy, as usually is the case, the 
probabilities are that a portion of the section struck will com- 
pletely disappear, but if the discharge is not so severe, or if, say, 
one of the poles or masts is struck, then the line at the point struck 
is suddenly raised to an enormously high potential, and no insula- 
tion would prevent arcing over to ground. Such a voltage wave 
peak would probably set up a wave train which would travel along 
the line away from the point struck.. The greater the frequency 
the steeper the wave front would be, and the less distance the wave 
would. travel before dying out. It will thus be seen that the 
effects due to a direct stroke are purely local, and result in 
puncturing the insulation and consequent arcing over, irrespec- 
tive of the fact that protective gear may be installed in stations at 
the ends of the line. Although not the primary cause of danger 
to the apparatus in stations, they may, of course, set up secondary 
dangerous disturbances, resulting from an arcing ground or 
recurrent surge. 
* () The gradual accumulation of static charge on a line 
increases its potential with respect to earth, and in this way the 
line potential against ground due to “static” may become very 
great and ultimately may puncture. the insulation or discharge 
ever the protective gear, whichever presents a path of least 
resistance. 
* If the lightning protective gear is efficient, this potential differ- 
ence against ground may result in a series of discharges over the 
arresters following each other periodically. Alternately, with 
inefficient protective gear, there is a probability of flashing over at 
the insulators or any weak spot in the insulation. 
-‘€c) The most complex phenomena connected with lightning dis- 
charge are associated with travelling waves. Assume a + charged 
eloud to move over an overhead line. Then the line and ground 
will assume by induction from the cloud a negative electrostatic 
charge, Suppose, now, a lightning discharge takes place between 
eloud and cloud, or between cloud and ground, then immediately 
there is a redistribution of the electrostatic field, and the static 
charge set free moves along the line as an impulse or travelling 


- wave. Such a wave of potential may be enormous, with a steep 


wave front, which gradually broadens out and flattens until it 
reaches the end of the line. 

* Another source of impulses is that due to electro-magnetic 
inductién arising from a lightning discharge. A direct stroke 
passing over an overhead line will electro-magnetically set up 
impulses on the lines due to induction. The impulse in this case is 
only really serious when the stroke passes parallel to the lines, and 
so is more severe when discharges take place between cloud and 
éloud than ‘when occurring between cloud and ground. 

« Whilst in the case of direct strokes the damage done is generally 
localised, the effects due to impulses originating from induction are 
felt throughout the system. Travelling waves directly cause most 
damage to transformers on the line, and it is often observed that 
the first few turns only on the transformer are punctured. This 
puncturing generally occurs between two conductors and seldom 
between the whole coil and earth. 

If the frequency is very great the wave length is very small, and 
the whole potential may then occur between two neighbouring con- 
ductors of the winding, so that a puncture may occur,.even if the 
potential of the impulse is not necessarily high. When the impulse 
reaches the end of the line a new disturbance is set up; the waves 
are reflected back on-to the line again, or partially reflected and’ 
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broken up by choking coils, and so produce standing waves, in 
which the voltage has maximum and minimum values at fixed 
points of the line. When the potential of the travelling wave is at 
its maximum at the end of the line, the maximum voltage of the 
reflected wave is twice that of the incoming wave. In this way 
very high voltages, sufficient to puncture insulation and produce 
arcing generally, may be set up at gp station. 

Any circuit disturbance may produce oscillations containing only 
the very high-frequency harmonics, and in this case is purely local, 
but it may become general throughout the system by including the 
lower and fundamental harmonics, and in this case it is known ag 
a “surge.” In this case, the power which oscillates is the 
generated power of the system, and the destructiveness of the 
oscillation is dependent upon the available generated power, and 
is independent of the power of the disturbance which primarily 
caused the oscillation, For this reason internal surging set up by 
external influences is so very dangerous, High-frequency oscilla- 
tions, such as standing waves due to lightning discharge, are 
mainly dangerous then, owing to direct. puncture of the insulation 
and to the liability of producing low-frequency surges. 

The four types of disturbances which have been discussed may 
occur singly, in groups, or all may occur together or successively, 
A direct stroke and static charge, for instance, sets up a travelling 
wave, A travelling wave breaks up at a station into standing 
waves. A standing wave punctures the insulation and causes a 
short circuit, which may produce, on rupturing itself, a high- 
power, low-frequency surge. A similar effect is produced by a 
static charge discharging to ground, 

The only protection against the possibility of a direct discharge 
on to the line is the use of lightning conductors on each pole. If 
the poles are made of wood this becomes practically essential, but 
if the poles are of metal the use of lightning rods becomes un- 
necessary. There is no doubt that the overhead guard wire, if 
properly earthed, affords a good method of protection, in that it acts 
as a lightning rod, i.e¢., its action in this case is entirely pre- 
ventative and not curative. Again, there is the possibility of a dis- 
charge on to one of the poles taking the overhead guard wire as an 
earth in preference to jumping on to the line and then over the 
insulator to earth, but when a direct discharge takes place there is 
so much “side flashing ” occurring that it is impossible to say how 
and where the discharge will distribute itself. 

The problem’ of dealing with static charge consists in designing 
a piece of apparatus which will continuously conduct away the 
charge and at the same time offer an enormous resistance to the 
line voltage. There are, at any rate, four well-known methods of 
dealing with this trouble. 

1. The line may be earthed through a choking coil whose self- 
induction is regulated to carry, say, about *l ampere of the line 
current. Such an apparatus constitutes a complete earth for 
static charge, without. causing any serious disturbance to the 
system, and as the normal line current flowing through it to earth 
is very small, and at the same time wattless, the energy lost is 
also very small, In practice the choking coil is made like a trans- 
former with only a primary coil, one end being connected with the 
line and the other to earth. 

2. Another method is to earth the line by means of a water- 
jet earthing arrangement. In this the line is continually earthed 
by a jet of water sprayed upon it. At a power station where 
water is not in abundance the maintenance may prove expensive, 
and also the apparatus requires a fairly large space, and, com- 
paratively speaking, careful attention. 

3. There is also the gap arrester method, whether of the horn or 
multigap type. It may. be contended that gap arresters are not 
primarily intended for dealing with static phenomena, yet, at the 
same time, if no other protective device is in commission, they 
have to serve as protection. The objection to this form of pro- 
tection from static over-voltage lies in the fact that they do not 
conduct the static charge away continuously. The device only 
becomes operative when the static potential has risen to a value 
sufficiently high to jump the gap, and consequently the potential 
may have risen to a dangerous value before the device operates. 
Moreover, supposing the device operates. safely, there is the trouble 
which may occur owing to the dynamic current of the line following 
the static discharge. 

4. Lastly, there is the method of earthing the neutral. Earthing 
the neutral of a generator is quite feasible where the generator 
operates at line voltage, but it introduces the question of the third 
harmonic voltage, which is one of the fundamental causes of induc- 
tion in telephone lines. The second method of earthing the neutral 
is quite- extensively carried out, and consists in having an idle 
transformer on the line, whose line winding is starred and secondary 
winding meshed. Provided a sufficient number of transformers is 
distributed over the system, this method is probably the best, 
although undoubtedly the most expensive, 

In grounding the neutral of a system, the greatest caution must 
be exercised, as there is also the danger of the short-circuit surge 
being developed through the occurrence of a fault on the line. 
Grounding the neutral on a system in which an “arcing ground” 
has developed, would, of course, immediately convert the oscillating 
arc into a short-crieuit arc, and so into a short-circuit surge. It is 
safe, however, to ground the neutral with a non-inductive 

resistance. 

With resistance in the neutral there is no likelihood of a short- 
circuit surge developing, and an arc discharge to ground, 80 
dangerous to the system, immediately forms a dead short-circuit of 
a,current which is limited by the resistance. The resistance should 
be made as high as possible, but, at the same time, sufficiently low 
to allow enough current to pass to operate the feeder Switch, and 
so cut out the disabled feeder. Great care must be taken to make 
the resistance absolutely non-inductive, as any reactance in the 
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neutral circuit would tend. to increase the dangers of a surge, and 

consequently in all cases the resistance should take the form of a 

water tank. The tank should be kept enclosed, so as to be free 

from contact with any matter which would tend to alter its resist- 

ance, and for safe operation the water resistance to earth should be 
sriodically tested for standard value. 

For dealing with over-voltage due to impulses and standing waves, 
there are at present four well-known ‘devices on the market—the 
horn arrester, the multigap arrester, the aluminium arrester, 
and the Moscicki condenser. The fault of all arresters on the gap 
principle is the trouble of. extinguishing the arc after the arrester 
has operated. The arc once started is almost invariably followed 
by the dynamic current of the line, which has then to be broken, 
and the mere fact of rupturing the current has a tendency to 
create another over-voltage ; unless the resistance to ground is made 
sufficiently high this danger is: always present. The multigap 
arrester is suitable only for low-power systems. This arrester 
allows a passage for a lightning discharge, limiting it somewhat, 
and ruptures the power arc, by means of non-arcing gaps, with 
considerable effect. The most promising type of arrester for high- 
tension, high-power systems is probably the aluminium arrester. 
Its principle and application are both ideal and simple, in that it 
provides a path to ground through which the normal line current 
cannot flow, while offering an easy path for lightning discharges. 
The objections to this arrester are—the electrolyte must be pure 
or the film will be easily punctured ; the arrester must be kept 
cool, and must always be kept level to prevent the electrolyte from 
flowing over the edges of the plates ; the electrolyte must not freeze, 
as it becomes inoperative when frozen ; and, lastly, it is difficult to 
insulate the series of plates at the edges. The Moscicki condenser is 
comparatively a new type of arrester, and has not as yet been in 
operation in this country, although there are a large number 
installed on the Continent. In this type there are no horn-gaps in 
the earth path, the line being connected dead to the earth through 
a series of condensers. The principle involved is one of capacity 
pure and simple, and its action is dependent on the fact that a 
high-frequency current prefers a capacity path to any other. At 
the line frequency the condeneer is inoperative, and it only operates 
when subjected to a high-frequency surge. It will thus be seen 
that as far as lightning discharges are concerned, in which the 
the frequencies are usually very high, the principle is ideal, but as 
a protection against a low-frequency surge it is valueless. The 
great feature of this arrester is undoubtedly the fact that at no 
time during its operation does it allow the flow of the line current, 
and there is consequently no dynamic arc to break, and no fear of 
subsequent surging being produced. 

Complete protection from atmorpheric phenomena can be obtained 
by putting the lines under the ground, but in cases where this is 
not possible an alternative is to put the ground over the line. 
Good protection is in most cases secured by placing a grounded 
wire above each phase of the line, provided the wires are of gocd 
conductivity. The wire should be grounded at every pole, and no 
expense should be spared in order to obtain a thorough and satis- 
factory ground. If a system of installing grounded wires on either 


- side as well as on top of the line were ‘adopted, the extra expense 


would. be justified by the better protective results obtained. The 
main objection to the use of grounded wires is that if the wires 
become loosened, contact with the line is probable, causing trouble. 

There can be little doubt that an effective system of grounded 
wires affords more protection from atmospheric phenomena than 
any other piece of apparatus on the market. 

The whole question of atmospheric phenomena in this country 
is of such vast importance to the electrical engineer, that a 
complete study of the whole subject should receive his careful 
consideration. 


DISCUSSION. 


Mr. J. W. KIRKLAND (vice-president) said he doubted whether 
such high potentials as 5,000,000,000 volts for a lightning flaeh 
ever existed. A lightning flash one mile in length (i.c., from a 
cloud 5,000 ft. high to the earth) was unheard of. It had not been 
suggested by men who had investigated the subject. Prof. Elihu 
Thomson's theory of a discharge was that it was a gradual breaking- 
down from one end of a cloud to another through various ramifying 
branches into one common centre of discharge, beginning in an 
electrical breakdown through a comparatively small distance—50 
or 100 ft. Thus it was not necessary to think of such an enormous 
potential as the author had suggested. 

‘As regarded high-frequency effects, it was not necessary to con- 


ceive of tremendously high rates of alternation. One need only ~ 


conceive of equivalent phenomena, such as a very steep wave. The 
conditions as regarded electrostatic and electromagnetic conditions 
— with that steepness just as they would with very high 
quency; 
Mrz. D. OTTER cast doubt on the theory that lightning discharges 
were oscillatory, preferring a theory that the discharges were inter- 


mittent. Such impacts of current would behave to an inductive 


resistance exactly as a high-frequency oscillating current. 

Mr. F. Davipson (Associate Member) was inclined to think that 
& lightning discharge 1 mile in length had never taken place. He 
referred to experiments carried out by Mr. G. C. Simpson at Simla 
in 1908 and 1909, who accounted for the electrification of clouds 
by a strong upward draught of air. 


Mz. RB. SoLpin thought that voltage rises in networks prco- ; 


duced through instantaneous changes of the state of the energy 
Were at least as important to the practical engineer as atmospheric 
Phenomena. 

‘These surges occurred where self:inductions were switched in 
Series with capacities ; in switching-out inductively loaded cables 


or overhead lines; during momentary short circuits, where the - 


harm was so much greater, the larger the plant and the smaller the 
pressure drop of the generators ; and in switching off continuous- 
current magnets. 

Generally up to now the same apparatus had been used for over- 


pressures which were caused through atmospheric influences, as for . 


over-pressures due to voltage changes in the network, although for 
the latter the number of cycles generally only amounted to a few 
thousand per second, whereas one generally took it that the number 


of cycles for lightning amounted to from 100,000 to 1,000,000. The . 


practical result of this was that for lightning-arrester gear a suit- 
ably constructed condenser would be best. 


In his opinion the great disadvantages of aluminium arresters 


were the inevitable horns, , Oscillations were generated by the arc 
itself, to extinguish whith always took a few seconds. These 
oscillations were not only léd to earth through the aluminium cells, 
but also on to the line, and were thereby reflected in the apparatus 
in conjunction with it, thus causing damage. 

As far as he had been able to learn, interruptions and breakdowns 
occurred very frequently on high-tension power lines in America, 
in spite of the contrary assertions of interested parties. Moreover, 
it was = custom not to put down breakdowns of short duration, 
as such, 

With reference to the Moscicki condensers mentioned by Mr. 
Adendorff, opinions differed greatly, 

They had as yet no absolutely safe working protection for over- 
pressures of high and low frequency, caused by sudden changes of 
the condition of the energy of the system itself, as well as due to 
sudden atmospheric phenomena. A large field was open for 
inventors here, 


THE PHYSICAL SOCIETY EXHIBITION. 


THE seventh annual exhibition of the Society on December 19th 
was very well attended, and passed off with the usual success; In 
addition to the exhibition of apparatus, there was a lecture by the 
Hon. R. J. Strutt, F.R.S., at both the afternoon and the evening 
session, on “Electric Discharge and the Luminosity that Survives 
it,” and many of the apparatus and processes exhibited were shown 
in operation. We give below particulars of some of the items of 
special interest to electrical men, 


J. GRIFFIN & Sons, 


This exhibit included the Reden oscillating pump for high vacua ; 
Tucker’s hygroscopic battery, which gives pressures up to 1,000 volts 
for charging electrometers and electrostatic voltmeters, and various 
types of laboratory apparatus. The most striking features were, 
however, the Rosenhain electric furnaces, shown in use. One was 


a muffle furnace for temperatures of 900°-1,000° C., as used at the © 


National Physical Laboratory. The heating chamber was a large 
tube of fused silica, wound with platinum strip and mounted in a 


Fia. 1.—RosENHAIN MUFFLE FURNACE, 


highly insulating casing, the exterior of which was quite cool. The 
furnace takes about 1,100 watts. A tube furnace with four com- 
bustion tubes of fused silica for the determination of carbon in 
steel was also shown, taking 800 watts. These furnaces are so 
constructed that the heating elements are readily accessible, and 
can easily be replaced when necessary. A- furnace with a porcelain 


tube for higher temperatures was another exhibit. Messrs. Griffin . 


also showed “quartz glass’ mercury thermometers, made entirely 
of quartz, and capable of reading up to 750°C. These.thermo- 
meters have the great advantages that they do not crack when 
suddenly exposed to high temperatures, and the zero point does not 
vary, no matter how long the instrument may have been highly 
heated. 


A. C. Cossor, Lrp, 3 


This firm showed the “Rose” patent high-vacuum pump, .in 
which the iron piston is actuated externally by a solenoid traversing 
Nn 
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the outside-of the cylinder ; there is thus no possibility of leakage 
past a piston-rod, and a remarkably high vacuum can be obtained, 
suitable for exhausting metal-filament lamps and vacuum tubes. 


A low-vacuum pump for the preliminary exhaustion is mounted on ~ 


the.same base, the whole apparatus being complete without mercury 
or any auxiliary. apparatus. 


Marconi’s WIRELESS TELEGRAPH Co., LTD. 


A very interesting collection of apparatus was shown by this ' 


firm, representing the standard instruments used at the Marconi 
stations. The exhibit included the valve receiver, with three in- 
ductively connected adjustable circuits combined in one instrument 
with the oscillation valve detector and regulator—this being the 
type of detector generally used by the company; the wavemeter, 
consisting of a simple oscillatory circuit adjusted by means of a 
variable condenser with ebonite dielectric, a crystal detector and 
telephones indicating resonance ; a multiple tuner and a magnetic 
detector, which are generally used together for receiving a par- 
ticular wave-length and tuning out all other waves, with a range 
from 100 to 2,500 m.; an instructional buzzer for training 
operators, a direct-reading decremeter for measuring the rate of 
decay of electrical oscillation amplitude and other functions, and a 
model of the Marconi land station mast to } scale of the modern 
steel tubular type. Most of the instruments were shown in use, 
and gave an excellent idea of the high pitch of development which 
has been attained in wireless work. 


W. G. PYE & Co. 


The apparatus at this stand was mostly non-electrical, but 
included a simple and compact pattern of potentiometer bridge con- 
sisting of a slide wire 20 m. long wound ona grooved slate cylinder. 
The position of the contact maker-can be read to 1/200 of a turn, 
and there are 100 turns of wire, with a resistance of 30 ohms and a 
current-carrying capacity of 1 ampere. The instrument can be 
used for a variety.of purposes. A Kohlrausch bridge with contacts 
arranged on the dial principle was also-shown. ; 


SreMENS Bros. &-Co., Lrp. 


This company exhibited a complete wireless telegraph set on a 
small scale, representing two stations in operation. 

The set has been specially designed for demonstrations in the 
lecture room, or for simple experiments in the laboratory or in the 
open air.; it operates on the “ quenched singing-spark ” system, and 
is a copy of the larger stations employed in practice. ~The source 
of energy is a 12-volt accumulator battery, operating an induction 
coil with a hammer interrupter, producing about 350 interruptions 
per second. A feature of this coil is the use of a thin U-shaped 
steel spring on the adjusting screw, making contact with the 
hammer. This spring vibrates with practically. undamped oscilla- 
tions, anda cléar musical note is thus produced. The spark-gap is 
placed vertically, and is made up of five sections, any number of 
which up to four may be short-circuited as required. 

For the primary capacity four Leyden jars are used, and by means 
of clips on the primary self-induction, various wave-lengths may 
be obtained. A helium tube is supplied for the purpose of tuning. 

The range of this set, with antenna 16 ft. high, is 1,100 yards, 


but under favourable conditions ranges up to about 2,000 yards are. 


obtained, and with a special antenna over 30 ft. high messages can 
be transmitted over distances up to five miles. 
A complete outfit called ~the Oscillothermex” was shown, in 


which were .combined. the: apparatus used for diathermy, ‘high- - 


frequency treatment; and X-ray work, in a form convenient for the 
use of electro-medical practitioners.’ Frequency and speed indicators 
of the resonance type, and the ‘‘ vibragraph,” were also shown in 
operation. 
SyNCHRONOME Co, 

Besides the standard apparatus*of the company the new 
astronomical regulator with automatically compensated-escapement 
was shown in operation. 


SANITAS: ELECTRICAL Co.,. Lrp. 


The company - showed a new pattern of the “Sanax” X-ray . 


apparatus and the “ Multostat” urtiversal apparatus, designed for 
use in hospitals and ‘by medical men in private practice. 3 
“NEWTON & Co... 


Besides various physical apparatus, some new arc lamps for use 
in projection lanterns were shown, -with rectangular carbon feed 
_and convenient universal adjustments, Z 


“(To be continued.) 


Citroén- Gears.—Mussrs. ANDRE CrTRoEN -& Co., the 
sole makers of the Citroén machine-cut helical gears, have received 
an order tothe value of £5,000 from the Oerlikon Co. for gears in 


connection with electric locomotives. We are informed that this ~ 


contract is the outcome of the successful working of the Citroén 
gears in the Oerlikon locomotives used in connéction with the 
Loetschberg (Switzerland) Electric Railway. 


Germany.— THE WESTFALIA GLUHLAMPENFABRIK 
GESELLSCHAFT" is the name of a new company which has lately 
been formed at Aplerberk to'manufacture incandescent lamps, 


CAPITAL AND LABOUR. 


AS we anticipated, the Miners’ Federation on December 21st 
decided to take a ballot vote on the question of striking fora 
minimum wage. We are told that the decision was a unani- 
mous one, but we are inclined to doubt this, for the reason that 
we cannot believe that a// the men’s leaders are so absolutely 
devoid of intelligence as to think a national strike can in any 
way compel the consumers of coal to pay a price which igs 
fixed not by supply and demand, but by the amount of 
wages to be paid to the miner for obtaining it. This is really 
what the minimum wage amounts to, and it forms the basis of 
the miner’s reasoning in formulating his demand. He is, 
unfortunately, not aware of the enormous coal deposits of 
other countries, and no one takes the trouble to inform him 
either of this or of the fact that coal can be—and, in fact, 
is—brought into this country in ships. 

The passing year, which closes on Sunday next, has been 
a remarkable one in the number and magnitude of labour 
disputes, involving fatal rioting and the use of the military 
in quelling disorder and defending private property. At 
one period, in fact, it seemed as though we were nearly on the 
verge of civil war, the disputants being for the most part a 
band of ruffians led by labour dictators on the one side, and 
the recognised officials of law and order on the other. During 


the past few days we have had the strike in Dundee, accom- . 


panied by disorder, and the threatened lock-out in the whole 
of the cotton industry, which, taken in conjunction with the 
threat of a national strike in the coal trade, make the 


advent of the New Year anything but a bright and - 


prosperous one. 

So far as the miners are concerned, we are inclined to 
think that, the result of the vote will be in favour of a 
strike, even with the proviso that a two thirds majority is 
required ; for the reason that the individual miner believes 
the coal-owners and royalty-owners are enormously wealthy, 
and that they can afford to.pay the wage he requires, and, 
moreover, he also thinks that. if the worst paid workman is 
to get, say, 7s. or 8s. a day, he—if he is a good workman— 


will have his wages increased proportionately. Again, if the _ 


owner cannot pay a minimum wage out of his present selling 
price, the miner in his limited reasoning capacity thinks it is 
an easy matter to raise the price of coal to enable this to be 


done; this, in fact, is the sort of stuff that has been 
drummed into him for some time past, and its easy logic . 


appeals to him. 
In the cotton trade the ruling question is in regard to 


non-unionists. The labour leaders wish to control the whole’ 


of the workpeople in the industry ; and, in fact, in every 
industry the labour leader is climbing to wealth and power, 


which is fast becoming little short of absolute dictatorship, ° 
and the worst of it is these men think they have the support © 


of the Government behind them. One naturally asks what 
is to be the outcome of all this disturbance and when and 
how it is to end.. In our opinion, the time for ending it is 
now, and we should recommend the masters in the cotton 
trade to stick to their guns, as undoubtedly a great principle 
is involved—viz., that of freedom of the subject—and we 
believe that many employés now in the Union are only 
members through being terrorised into joining, and 
would leave at once if given an opportunity. In our 


opinion, it was a false move on the part of the Govern-; 


ment to force recognition, or partial recognition of the 
Unions in the recent railway dispute, owing to the 


fact that it creates a precedent for Parliamentary support. 


of the Labour leaders’ demand.. Once they can force every 
employé into the Union, the mills or works are practically in 


the hands of labour, and control and discipline are lost to the 


owners and managers for ever. As regards the coal-owners, 


we cannot see how they can do anything but accept the. 


inevitable and make all the necessary arrangements to close 
down their pits and to keep them closed until they get com- 
plete control back into their own hands. At present they 
are mainly controlled by the ‘ coal-hewers” and “lads. 
It would, in fact, be a great blessing if they could keep 
them closed until the “Eight Hours Act” was repealed. 
Fortunately, there are about two months in which to 
make all. preparations, and in all probability enter- 
prising merchants are already making arrangements: t0 
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ship coal into the country as soon as the demand 
warrants the higher price which it in all probability will 
mean. We have, however, only to assume that the transit 
workers will refuse to handle such coal—which is quite likely 
—to contemplate a state of complete chaos. Then it is that 
we should expect the Government to do its duty to protect 
capital, or, rather, property representative of capital, during 
the terrific struggle, with all the sorrowful and innocent 
suffering that would undoubtedly be involved. This suffering 
cannot, however, be avoided—war is always cruel—but the 
doctor has very frequently to inflict pain to cure the patient, 
and, moreover, the mental suffering of a near relative is often 
more acute than that of the patient. It is the same with a 
large community. For the good of the community it is 
necessary that pain be inflicted upon an unruly member 
who wishes to damage it, but in doing so it cannot 
escape from suffering itself. That is the pity of 
it all. We sincerely hope, however, that the 
coal-owners and mill-owners will stand fast, and that 
everyone else.so far as they possibly can will prepare for the 
coming conflict, by laying in a stock of coal, or making such 
arrangements as may be necessary to import it, in order to 
keep their various industries at work, and that every person 
who has even a slight interest in the welfare of the country 
will unite in forcing the Government to change their present 
attitude and to make full—even ostentatious—preparations 
for the keeping of law and order. Under such conditions 
the struggle can only be brief, but what is of very great con- 
sequence, the result will be both lasting and beneficial. 


ELECTRICITY ON THE WHITBY BRIDGE 
AND HARBOUR WORKS. 


By L. H. KING, A.M.LE.E 


Durine the last three years there have been consider- 
able alterations made in the town of Whitby, with a view 
to reclaiming the fishing industry and making the harbour a 
safe port of refuge. The scheme includes a new swing 
bridge across the River Esk, and the deepening and widen- 
ing of the waterway, also the construction of two additional 
breakwaters some 500 ft. long. Contracts have been 
placed for over £100,000 of work. 

The bridge was the first part of the scheme; it was 
designed by Mr. J. Mitchell Moncrieff, M.I.@.E., Newcastle- 
on-T'yne, and constructed under his supervision by Messrs. 
Heenan & Froude, of Manchester. It is made up of two 
spans, each span being about 200 tons -in weight, and these 
can be swung 90°, so as to leave a clear waterway 75 ft. 
wide. Previous to the demolition of the old bridge, a 
temporary bridge was constructed; this had spans sus- 
pended by chains and wire ropes, the raising and lowering 
of each being operated by a 13-H.P. series-wound motor, 
driving through worm reduction. The motors were controlled 
by liquid controllers, and were most satisfactory ; they 
were worked by ordinary labourers, and not a single failure 
Was recorded. 

During the construction of the west side foundation it 
Was necessary to sink a large caisson, the air supply for 
Which was obtained from a single-cylinder vertical com- 
Pressor coupled direct to a 40-H.P. motor; this compressor 
ran continuously for three months, four days excepted. 
Space was most. valuable, and without a ready supply of 
electricity the work must have been more difficult. ‘The 
lighting inside the caisson was by 25-c.P. carbon lamps, 
used in “ cargo light fittings,” each containing eight lamps. 
As previously stated, the new bridge is made in two halves, 
each half containing its own motor and switchgear. 

With regard to the motors, there is nothing calling for a 
detailed description. “Each machine is totally enclosed, com- 
pound wound and back geared. 

The switchgear (by the Adams Co.) was designed to meet’ 
- following conditions :—10 sec. acceleration against full 


10 sec. normal running; 10 sec. retarding and 
ringing to dead centre. ; 


Each wing weighs 200 tons, which weight is accurately 
balanced on a centre pivot, this pivot being fed with oil under 
pressure. The retardation of this mass was a matter for © 
anxious consideration ; the question of wind pressure had 
to be considered, and the motors had. to be capable of . 
exerting full torque during a part of the last 10 sec. at a 
slow speed, if the ordinary momentum of the bridge was 
checked by an adverse wind. — 


ELECTRICALLY-OPERATED SWING BRIDGE AT WHITBY. 


The second part of the work includes the building of the 
two breakwaters and dredging, &c., and is being carried out 
by Messrs. Hill & Co., contractors, London... In this case 
space is again a consideration, and electric power has been 
adopted throughout. 

The work is divided into two sections, East Pier and West 
Pier ; each side has a railway with rope haulage, two cement 
mixers, a marine stage, and one sand pump which is used as 
required on either pier. 

The railway and cement mixers have a 40-H.P. motor on 
each pier ; the sand pump also requires 40 H.P. 

The marine stages are not quite alike; the one on the 
West Pier has its spuds driven by ropes from the 25-H.P. 
motor on the travelling crane, which it carries. The East. 
Pier stage has a considerable distance further to travel, and 
its spuds are driven individually by a motor and worm gear. 
These motors are of 74 H.P. each, series wound, and ‘controlled 
from one central switchboard. 

All motors, starting switches and controllers were supplied 
by the General Electric Co. ; they are of their ordinary 
semi-enclosed type, and housed over by a wooden coyer and 
felting. 

It may be of interest to know that these machines have 
given no trouble whatever. They were, of course, far 
cheaper in first cost than if totally enclosed, and it has been 
the writer’s experience that on contracts of this sort, a 
rough-and-ready wooden hut is more suitable than a metal’ 
cover; the wood can be easily altered or repaired to suit 
conditions. 

All the gear is on what is acknowledged as one of the 
most exposed parts of our coast, and has all. been 
drenched with sea-water, but has not given any trouble. The 
motors have been in use about three years, and -there ;. 
has not, at the time of writing, been a single cage of burnt- 
out armatures or coils, 

Current for the work is supplied by the Whitby Council 
at the usual power rates; a small distributing hut. is erected 
at the entrance to the works, a ‘3-twin armoured . cable had 
to be laid for about 500 yards, and is connected into the 
Flowergate sub-station. -I'he supply to the East Pier. is 
taken from the distributing hut by two V.B. marine-cables, 
laid direct in sand; at sections where shale. is. exposed, a 
cut has been made in the shale, ‘a layer of. sand,on the-cable 
and a thin coating of cement gives good. anchorage for 
these cables, the work of laying which was carried out at low: 
tide, by Messrs. Callender’s. f 

Current for the motors is conveyed down the length of 

the existing piers by aerial cables, -1 stranded conductors ; 
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these are carried on single wooden uprights, with pot 
insulators of the usual type. 

The work is all sub-divided, and each section controlled 
by a Dorman & Smith water-tight interlocking p.P. switch 
and fuse. The sand pump is fed at various points through 
a D.P. 100-ampere size foolproof switch and plug. 

The whole of the apparatus has proved most reliable ; a 
competent electrician has been constantly employed from the 
start, and no accidents from electric shock have occurred. 

The whole of the electrical work, both for the bridge and 
for the harbour works, was arranged by the writer. 


CENTRAL STATION VIEWS ON HOUSE 
WIRING. 


Our contemporary lectrocraft recently contained some 
interesting impressions of the wiring problem obtained from 
a number of American supply managers by means of a series 
of questions.sent round by the National Electric Light 
Association. Although it does not appear what, if any, 
portion of the replies emanate from municipal undertakings, 
they suggest that the American: point of view is not widely 
different to our own, and certainly not more unanimous 
with regard to means for overcoming the first-cost difficulty, 
which alone to-day prevents the use of electricity from 
becoming general in houses of small and medium rating. 

The question first in the list and in importance: Have 
ef a system for aiding the consumer financially in wiring 

is house? If so, what is it?” is clothed in language 
which shows a nice regard for the feelings of the impe- 
cunious. It met with a negative reply in one-half of the 
160 reports received ; from the remainder seven represent- 
ative cases are given in detail. Five of them carry out wiring 
through the local contractors, one fears the financial risk, 
and one carries its own wiring department, which will 
suggest different reflections on the need of municipal wiring 
according to the mental bias of the reader. 

The terms of payment described appear to be as 
follows :— 

(a) Cash if possible. 

(b) Hire agreement, option of purchase, monthly pay- 
‘ments subject to landlord’s or other guarantee. 

‘(c) By instalments in 12 months subject to contract for 
supply by meter for three years. 

(d) Twenty-five per cent. cash, balance on monthly 
payments plus $1.00 to supply department for carrying the 
account. 

(e) By instalments in 12 months. 

(f) Five lights, surface wiring free, against a minimum 
charge for energy of $1.00 per month for 12 months. 

(g) Amount of wiring bill allowed as free supply within 
one year, three-year supply contract. 

(A) This correspondent, controlling 75 undertakings, does 

not appear to have quite grasped the question. In 
1909 his method of “aiding” the consumer consisted in 
getting quotations from local.contractors for small house 
work, then canvassing the public and placing the contracts, 
presumably recommending those contractors whose 
quotations were approved of, as he goes onto say that the 
latter (the contractors), collected their accounts on a cash 
or ‘other basis. 
“Apparently a little more “aid” was needed to secure 
* desired results, for in 1910 the scheme was the same plus a 
commission to the contractor of $1.50 to $2.50 for each 
house, or 10 to 20 per cent. on cost of wiring; ithe results are 
stated to have been very satisfactory. No doubt much peace 
descended upon the “financially aided ” households after the 
electric light had been duly installed and paid for. 

The prices quoted for this class of work are of interest :— 

Five-light installations wired on surface at 5s. 3d. to 
8s. 4d. per light in small towns, rising to 13s. in centres 
having a population up to 75,000 persons, cord pendants and 
carbon lamps being allowed for in these rates. 

The wording of the replies suggests that the special 
facilities apply more particularly along the routes of éxisting 


\ 


supply mains. The value of these inquiries would have 
been greater if the current rates for electricity and gas had 
been printed with the answers. AL. 

The second and third questions were directed to ascertain 
the extent to which technical advice and general educative 
work was being carried out amongst the public ; out of 160 
stations 125 replied that no such system was in operation— 
a surprising result. Unless these consist of very large com- 
munities, where presumably contractors and consultants are 
found in force, it would appear that British practice is in no 
way behind with regard to business getting. There are few 
undertakings now in this country without some system of 
following up possible consumers, and it is generally under- 
stood that the station staff can be called upon for free 
advice. Perhaps, if it were not free, it would be more fre- 
quently acted upon. 

The selected replies are rather in the nature of counsels 
of perfection and hardly touch the first-cost problems, 
Most of the undertakings appear to give advice and to keep 
technical men to prepare wiring specifications and draw 
attention to electric utilities other than light... The ideal 
appears to consist in providing plenty of ‘ outlets” in every 
part of the house, and ample conductor capacity to enable 
heating and mechanical devices to be used; nothing is said 
with regard to metering or charging for such supplies, which 
makes it difficult to judge of the results attending the 
programme described. 

The fourth query is of real interest, asking clearly if 
co-operation with contractors is undertaken, and how. 

Forty-eight negative replies were obtained, the remainder, 


presumably 112, work with the local firms. A few repre- ~ 


sentative answers show that technical advice is offered to 
them, and lists of approved firms are put before the public by 
the supply authority, which also takes up the technical aspect 
of the work with architects where possible. As is rightly 
pointed out, it is often possible for the supply engineers to 
make advice acceptable to clients and architects, where it 
would not be so if coming from a wiring contractor with a 
direct selling interest in the work. 

One of the replies refers to 2 contractor who teaches his 
men to canvass and pays bonuses for results. This firm, 
as well as the supply undertaking, conducts regular gather- 


- ings at which lectures on current problems are given and 


technical matters discussed amongst the local electrical work- 
men. ‘This most valuable practice should commend itself in 
this country, as has been suggested before in these columns ; 
it would well repay suppliers to make a determined effort to 
raise the status of all wiremen in their area. The ideas 
prevalent amongst some of the best workmen with regard to 
simple theory, and particularly with regard to the cost of 
using electrical apparatus, are often most grotesque, and give 
rise to misunderstandings on the part of the consumer which 
are slow to be discovered and difficult to remove. 

A query on the subject of educating architects elicits 
105 negatives, and a few sample replies from those who try 
to carry on this useful work appear to show that the pro- 
fession must be approached with considerable tact if any 
good is to be done, which only goes to show that even an 
American may cling to his own mental outfit, although he 
carries out the principle of frequent scrapping with regard 
to everything else. It is without doubt well worth while to 
obtain the confidence of the local architects, who will generally 
be found open to receive schemes of lighting for use in their 
specifications, provided that the advice is put forward by a 
competent and experienced person, and the architect 1s 
allowed to deal with his client without interference on the 
part of the supply authority. : 

Questions 6 and 7 ask for an expression of opinion with 
seca to the influence of present costs on the wiring of 

ouses. 


Some two-thirds of the replies suggest that prices are not 


prohibitive in any general sense. Of the remainder, a few 
examples call for reductions ; one, apparently coming from 
Chicago, states that, owing to the rigidity of the local wiring 
rules, deferred-payment systems are“ necessary to enable 
persons of ordinary means to face the costs of wiring. 
Another points out how frequent are the failures of con- 
tracting firms, due to lack of those business methods w -§ 


can only be employed when a fair amount of working ca ¢ 
~ is available. \ 
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British and American wiring appear to have many charac- 
teristics in common. 

Some costs for wiring old houses are given, $3:00 to $4.00 
per point being quoted, with the suggestion that a reduction 
to $1.50 is needed to encourage the owners of old houses to 
have them wired and also to meet the purse of the “ poorer 
class” of householders, i.e, those earning £3 to £6 per 
week. 

$1.50.is mentioned as an average figure for carcase wiring 
in new houses, which are apparently arranged for electric 
supply as a matter of course. 

The last query concerns any system of wiring which is 
safe and cheap, and not at present recognised by the 
National Electrical Code. 

One hundred and thirty replied that no such system was 
known ; of the rest the samples are interesting. One asks for 
a well insulated flame-proof wire which may be pulled or 
threaded into the building without flexible conduit (pre- 
sumably the cardboard tube called “loom”) and for use 
with it a special type of “‘ Branch ” fuse, which can only be 
fused up to a certain capacity. 

Three of the answers refer to the English ‘ Stannos ” 
system, which appears to be but little known, although attrac- 
tive to the writers. 

There are also references to “knob and tube” work, 
apparently meaning surface wiring on insulators, with tube 
ways through walls and partitions. There can be no doubt 
that this simple system is very suitable for many purposes ; 
its nakedness secures to it a certain amount of care which 
makes for safety, and it cannot suffer from hidden faults 
caused at the time of erection, which are so often the cause 
of failure with the more elaborate metal-cased systems. 

The inquiry, which is to form the basis of a hand-book 
for canvassers and the trade generally, is of interest, but 
reveals no striking improvement on our own practice, nor 
any greater development on- the commercial side, whilst the 
growing stringency of American regulations suggests that we 
should hasten slowly in imitating those rough-and-ready 
methods which may have done something to promote the 
rapid growth of the industry in its youth, but which 
apparently are being discarded as rapidly as possible in its 
maturity. 


EFFICIENCY IN FUEL COMBUSTION. 


OnE-FIFTH of the coal raised in the United States, both 
anthracite and bituminous, is used by the railways, which 
form the largest single group of coal consumers in the 
land. The amount thus used amounts to 90 million tons 
annually, the number of locomotives being 51,000, so that a 
locomotive uses nearly 1,800 tons. This was Prof. Goss’s 
estimate in 1906, and two years later the gross coal pro- 
duction was 410 million tons of 2,000 lb. each. It was esti- 
mated by the Federal Conservation Commission that nearly 
as much coal was lost in the getting. The present practice 
in the United States is thus like what our own practice once 
was ; the coal owners are greedy and are putting out the more 
marketable qualities. What is left behind becomes lost, like 
the huge pillars left in Staffordshire. 

In locomotive work not more than four-ninths of the coal 
represents heat in the steam formed, and with this and 
friction losses not over 5 per cent. of the heat value of the 
coal does useful haulage. We think this is over-stated, 
and should read not over 5 per cent. of the thermo- 
dynamic possible work. 

The figures quoted are from an article in Cassier’s 
Magazine, which quotes them from an address by Mr. H. M. 
Wilson, at Pittsburg. He urges. better consideration of 
economies. The producer gas plant of to-day has an 
efficiency averaging 13 per cent. of the heat value of the 
fuel, and there are 500 producer plants in the United States, 
totalling up co 120,000 H.P. He points out that the waste 
culm banks at the anthracite mines have been proved to be 
& valuable source of fuel for producers as well as for boiler 
furnaces, if briquetted. So also has been proved 
unnecessary the fuel waste represented by blast furnace and 
coke oven gases, 


Better mining practice should save 25 per cent. of the 
present annual coal output of 500 million tons, to which 
enormous total it has now grown. 

The Federal Government have done much through the 
Geological Survey Department by way of helping on economy. 
They have instituted fuel-testing work and determined the 
best methods of briquetting coals, and have proved coals to 
possess coking property which only needed special treatment 
to bring it out. 

In one public building in Washington a saving of £3,000 
a year was effected by altering furnaces to burn buckwheat 
coal in place of furnace anthracite. 

The American authorities have advocated the sale of coal 
on its calorific capacity basis, thus ensuring the sale of the 
cheaper, grades, though the Government is accused, as 
regards the Navy, of fostering an aristocracy among the 
coals. For naval purposes, it is more justifiable to use the 
best coals, for the dirt in inferior coal oocupies space of more 
importance at sea than ashore. 

At the Pittsburg testing station, coal is tested under 
horizontal return tube boilers, and standard makes of 
water-tube boilers. The furnace baffling is changed from 
time to time, and firing is done both by hand and machines 
of various makes. *In this way, in a preliminary manner, 
have been determined the type and arrangement of furnace 
and its working methods, in order to secure best efficiency. - 

A builetin has been prepared showing the analyses and 
heat values of nearly 5,000 mine samples, and with this an 


engineer can pretty well determine the sort of coal he can 


obtain in various parts of the country. 

In producer testing, West Virginia coal gave an efficiency 
3°3 times what it gave in steam generation, and the lowest 
grade of lignite in the gas producer beat the best steam coal 
burned under a boiler. In briquetting, the binder is usually 
pitch to the extent of 5 or 6 per cent. The mixed mass is 
heated and put under a pressure of 1 to 2 tons per sq. in. 
Certain lignites briquetted under great pressure—-about 
9 tons per sq. in.—were hard and firm like anthracite. 
Lignite costs 4s. a ton at the pit mouth, and with 2s. for 
binder and labour, a product costing 6s. is saleable at 10s. 

It is stated that in the Western States there are millions 
of acres of these lignites. An advantage of lignite briquettes 
is that they can be stored for any reasonable time, and may 
so be employed to reduce the suffering which results when 
heavy snow shuts off the supply of fuel in certain localities. 
But all these finds of fuel, and the most rigid of fuel 
economy, cannot avail for ever to prevent the approach of 
the ragged end of a rope of coal supply which is travelling 
past at a rate of 500 million tons a year. 

Over a million tons a day!! Tipped out of an ordinary 
cart, in touch with each other, these tipped heaps of coal 
would extend every day a distance of 1,200 miles. Even 
the stored coal of the United States cannot endure for ever. 
That it will last our time is certain. Potato-grown alcohol 
and the cumbrons tidal mill form the staple comfort of pos- 
terity to-day. It may be that posterity will laugh at our 
present day care for posterity'in this respect. At least, we 
will hope so, for the sake of posterity. 


Foster Festivities,—On the night of December 22nd 
the Fostek ENGINEERING Co., LtpD., celebrated the opening of 
their new metal lamp factory extensions by means of a tea and 
concert—the first entertainment of its kind, Both events were a 
distinct success. Earlier in the day the lamp-capping department 
was cleared and tables brought in. At 5.30 p.m., when about. 300 
sat down to tea, the aspect of this room was entirely changed. 
Apart from definite fixtures, such as annealing furnaces which it 
was found impossible to remove, one could not recognise the place, 
which in the ordinary every-day life resembles a human beehive, 
so transformed was it with holly and evergreens, to which the 
tinted shades and lamps lent a pleasing note of colour. After the 
meal, which was served to the accompaniment of music befitting 
the season, all adjourned to the lamp testing department, where 
an impromptu stage had been erected. Here, for the space of a 
good three hours, various members of the lamp factory held the 
stage in turn. Half way through the evening a bouquet was 
presented, on behalf of the hosts, to Mrs, Grote, the wife of one of 
the directors. Mr. Grote, in replying, referred to the kindly 
feeling that characterised the relations between all departments, 
individuals, and especially between the directorate, staff and works. 
“This,” he said, “was not only exceedingly gratifying from a 
nal point of view, but it also expressed one of the essential 
actors in commercial sticcess, 4.¢., co-operation,” 
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BUSINESS NOTES. 


Book Notices.— Who's Who, 1912, 10s. net; Who's 
Who Year Book, 1912-13, 1s. net; The Writers’ and Artists’ Year 
Book, 1912, 1s, net ; The Englishwoman’s Year Book and Directory, 
1912, 2s, 6d. net. London: Adam and Charles Black —Experience 
in the past has convinced us of the great usefulness of this series 


of books. ~In many business offices, and, of course, in private. 


libraries, they are practically indispensable if one desires to be up- 
to-date in one’s information respecting well-known men and women 
of to-day. To most writers they are constantly necessary as works 

' of reference. The biographies in Who's Who are corrected up to 
August 31st, 1911, and in the Who's Who Year Book are the tables 
which used to form part of the contents of Who's Who, relating to 
peers, members of the House of Commons, dignitaries of the Church, 
Consuls, law officers and others of eminence, also a directory of 
clubs, schools, colleges, societies, &. The value of the Writers’ and 
Artists’ Year Book is seen at once when we say that it tells the 
character of the articles accepted and published by principal 
journals and magazines. The last of the set has a large field all 
its own, its contents being of the kind that every woman—whether 
our wives, daughters or whatsoever relations—ought to know, for 
it tells of educational, professional and social lifeand philanthropic 
effort so completely as to form an excellent guide for every woman 
who wishes to know the organisations and facilities that are avail- 
able ‘to assist her to secure her way to healthy, active life, and 
intellectual and beneficent career. As we have said before in 
aeeennnne these books, they would form an excellent New Year 
gift. 

The Commercial Year Book of the Birmingham Chamber of Com- 
merce, with Trade Index and Trade Mark Section. Bemrose and 
Sons, .Ltd., Midland Place, Derby.—We have received a copy of the 
fourth edition of this volume, which is an exhaustive, classified 
trade index, in English and French, to Birmingham manu- 
facturers, and contains a full account of the industries of Birming- 
ham and district, prepared for the instruction of ‘merchant 
importers and buyers in all parts of the world. There is an intro- 
duction by Mr. H. W. Sambidge, the President of the Chamber, 
followed by a vast amount of matter concerning British import 
and export trade, iron and steel consumption and production in 
various countries, shipping, and information of a general kind 
concerning foreign money, weights and measures, certificates of 
origin, and so forth. We understand that the Year Book has a 
valuable circulation in the home and foreign markets 

Hazell’s Annual, ‘1912. Edited by Hammond Hall. London: 
Hazell, Watson & Viney, Ltd. 3s. 6d. net.—This is a very old and 
well-tried friend. It has reached its twenty-seventh annual issue, 
and this edition is revised to November 25th, 1911. It claims to 
give the most recent and authoritative information on the topics of 
the day, and to be a record of the men and movements of the time. 
With so wide a ground to cover, a good index is essential, and the 
number of entzies therein has consequently been again enlarged, 
the references alphabetically stated being over 7,000. In many 
respects, 1911 has been a fulland remarkable year ; therefore, many 
new articles have been added. It is impossible to even attempt to 
particularise the.vast variety of subjects—political, scientific, trade, 
and so forth—that are covered by different writers ; indeed, it 
should not be necessary in the case of so well known a work. 
Electrical and engineering progress are briefly reviewed, as are 
also scientific progress, telephone statistics, motors and motoring, 
tramways and railways. 

The Law of, Contracts, By D. Aikenhead Stroud, LL.B. London: 
H. Alabaster, Gatehouse & Co. 6d. net.—The author of this 
pamphlet should by reason of his official position in the Solicitor’s 
Department at the G.P.O. have a very complete and special know- 
ledge of the subject of contracts, large and small, and therefore 
should be recognised as an authority. The contents of this study 
of the matter formed .a lecture delivered last year before the 
Institution of Post Office Electrical Engineers, the treatment being 
divided up into sections as follows :—Offer and acceptance ; lapse 
and revocation ; form and consideration; mistake, fraud and mis- 
representation ; interpretation ; breach. 

The “ Journal of the Tramways and Light Railways Associa- 
tion” for December contains the full reports of the Board of Trade 
on the Lewisham and Birmingham tramway accidents, an abstract 
of the report by the London Traffic Board of the Board of Trade for 
1911, and some Notes on Railless Traction. 


Temperature Indicator Patent.—We have received 
from “Mr. William Rudd, solicitor, of Liverpool, the following 
communication :—“ Letters Patent No. 15,831, of 1908.—I shall be 
obliged if you will allow me, as solicitor for Mr. Arthur Barry, of 
this city, to make public the fact that the licence granted by him 
to George William Clarke, for the . . . manufacture of the ‘ Barry 
_ patent distant temperature indicator-recorder and alarm,’ under the 
above letters patent, was cancelled as one of the terms of the 
settlement of an action in the Chancery of the County Palatine of 
Lancashire (Liverpool District) 1911, Letter B, No. 707, in which 

_ the said Arthur Barry was the plaintiff, and G. W. Clarke & Co. 
(Liverpool), Ltd., were the defendants. The manufacture of the 
above apparatus is now carried on by Distant Recorders Co., of 13, 
Rumford Street, Liverpool.” 


Meter Approved,—The : Board of Trade recently 


approved of the single-phase A.c. induction wattmeter, type RH, 
submitted by the BkrrisH THomson-HovustTon Co., Ltp. It will be 


remembered that:a short time ago their MH mercury ampere-hour- — 


Trade Announcements,—For the convenience of their 
electrical customers in London, the ADAMS MANUFACTURING (Co.’s 
London business has been transferred to Balfour House, Finsbury 
Pavement, London, E.C., to which address all communications 
regarding Adams Igranic motor-controlling apparatus should be 
directed. Telephone, No, 841 City; telegrams, “ Admocar, 
London.” 

Messrs, MoncriErF P. Forp & Co., of Colmore Row, Birming- 
ham, have taken more commodious premises, owing to increasing 
business, and from January Ist onwards, their addresses will be 12, 
Bromsgrove Street, and 64-65, Dean ‘Street. A large showroom, 
facing into both thoroughfares, is being fitted up for the display of 
machine tools, &c. (both English and American), in operation. 

Messrs. G. Braco & Co., of Islington Tool Works, Islington 
Grove, Salford, Manchester, have converted their firm into a private 
limited company. Mr. Ernest Hollings becomes managing director, 


~ and Mr. T. Fletcher Robinson, the manager of the old firm since 


the death of the founder of the firm 11 years ago, has been retained 
as chairman of directors. 


Bankruptcy Proceedings.—Wm. Henry Howarp, 
electrical engineer, 5, Featherstone Buildings, Holborn, lately 
carrying on business as ‘‘ The Holborn Electrical Co.”—Under this 
failure a sitting for his public examination was held last week 
before Mr. Registrar Hope at the London Bankruptcy Court. The 
statement of affairs disclosed liabilities £506, and assets book 
debts amounting to £78, but returned as irrecoverable. Questioned 
by. Mr. G. W. Chapman, Official Receiver, the debtor stated that he 
commenced business in 1900 without capital, in partnership with 
another person, as a jobbing electrical engineer at 60, Red Lion 
Street, Holborn. The partner retired in 1903, and witness con- 
tinued the business alone as the Holborn Electrical Co. and as 
Howard & Co., successively at 18, Red Lion Street; 49, 
Lamb’s Conduit Street; 1, New Oxford Street; 5, Feather- 
stone Buildings; . 64, Red Lion Street; and again at 
5, Featherstone Buildings. About three years ago he 
sued the landlord of 1, New Oxford Street, for damages for trespass 
in connection with repairs to the roof of the building, but judgment 
was given against him. During the course of the action, his business 
fell away, as he could not give it proper attention,and he eventually 
closed it in April, 1911. He had since been employed as a canvasser 
for an electrical supply company. In 1909, his solicitor obtained 
judgment against him for the costs of the action, and also, in May 
last, an order for payment by instalments of £2 a month. Witness 
was unable to pay the instalments, and on committal proceedings 
being started, he filed his petition and obtained a receiving order 
on November Ist. Witness attributed his failure to want of capital, 
to the general falling away of business during the last three years, 
owing to competition by the electrical supply authorities, and to the 
adverse result of the action before mentioned, with the consequent 
liability for costs. The examination was concluded. 

W. R. N. GARD, electrician, 65, Kingsley Avenue, Ealing, late 
Orchard Electrical Works, Orchard Street, Canterbury. — The 
adjourned public examination was held at the Court House, Half 
Acre, Bradford, ou Tuesday last week. The ranking liabilities were 
put at £283, and the assets were estimated to produce £5. The 
failure was attributed to want of capital and bad trade. Debtor 
said he had expected to meet his liabilities from future earnings as 
a telephonic engineer. He admitted that he first became aware of 
his position in 1906, and he stated that £98 of his unsecured 
liabilities were due in respect of loans made between 1905 and 1909, 
the balance being in respect of trade debts. The examination was’ 
closed. 

BERTRAM NEWMAN (trading as B. Newman & Oo.), 4, Cranbrook 
Road, Ilford, Essex, electrician—The receiving order herein was 
made on a creditor's petition, and according to the accounts filed, 
the gross liabilities amount to £1,072, of which £853 is expected 
to rank for dividend, and the assets are estimated to produce £3 16s., 
leaving a deficiency of £849. It appears that the debtor started 
trading in April, 1908, in partnership with another, trading as Ward 
and Newman, at Ley Street, Ilford, his father purchasing a share in 
the business for him for £60. In October, 1908, the partnership 
was dissolved, and the liabilities were discharged, and the debtor 
started trading at 4, Cranbrook Road, Ilford, for which purpose he 
borrowed £100, about £50 of which has been repaid. Debtor 
executed a deed of assignment in April, 1910, to secure a composition 
of 20s. in the £ to his creditors. The composition is stated to have 
been duly paid. Two creditors had obtained judgment against the 
debtor and two others were suing him at the date of the receiving 
order. About the end of August, 1911, the debtor’s father distrained 
upon his effects at 4, Cranbrook Road, Ilford, for about £40 rent 
due to June 24th, and the goods were sold by public auction for 
£31. The failure is ascribed to bad debts, and the debtor admits 
knowledge of his position since July, 1911. The only book of 
account kept is debtors’ and creditors’ ledgers. The fully secured 
creditors hold charges on a book debt. 


The B.T.-H. and Wluminating Engineering,—In 
order to ensure the installation and use of lamps on correct 
principles, the BRITISH THoMSON-HousTon Co. has organised an 
illuminating engineering department as a permanent branch of its 
organisation. The company has been led to take this step, through 
the fact that the illumination results obtained with its Mazda lampcan 
be multiplied when it is installed on scientific lines. Under exist- 
ing conditions, the full value of the new light is seldom realised, 
because of want of knowledge on the part of the public of scientific 
illuminating principles. The lighting efficiency of the lamp is 
frequently materially impaired by masking it with unsuitable shades, 
‘or by the use of reflectors which distribute the light in the wrong 
directions. Many users of the metal-filament lamp, for instance 


Cy bo 


nu 


“Bt 


1064 
' 
hi 
2! 
80 
hs 
th 
3: 
> 
cr 
fo 
ST 
us 
en 
us 
19 
tor 
ex 
lat 
Th 
— fo. 
— pa 
= 
a 


are clearly not aware that one of the principles of its employment 
is that itshould be placed well above the line of vision, and its light 
properly diffused and reflected upon the working plane. 

The new undertaking of the British Thomson-Houston Co. may 
be divided, broadly, into two parts. The first is purely educational, 
and mainly consists in placing at the disposal of architects, con- 
sulting engineers, electrical contractors and others, rules and in- 
structions which will enable them to deal unassisted with the 
general lighting of interiors. Where special problems are involved, 
the illuminating engineering department of the company will 
freely afford expert assistance. These instructions have been issued 
by the company under the general heading, “Ready .Rules for 
Lighting Work,” and consist of simple explanations how to secure 
effective and efficient illumination, so as to obtain greatly improved 
lighting results. 

The company has also. produced a series of complete lighting 
units, composed of scientifically designed reflectors and Mazda 
lamps. The reflectors supplied by the company are divided into three 
types. The first gives a concentrated stream or focusing distribu- 
tion of the light. It throws an intense light over a comparatively 
small area, and is adapted to the illumination of rooms or interiors 
having lofty ceilings. The second type, the “ Extensive Reflector,” 
distributes the light in a widespread spray with a maximum 
intensity at about 45° from the vertical. This class is suitable for 
rooms with low ceilings compared with length. and breadth and 
avalogous conditions. The third is known as the “Intensive 
Reflector.” This gives a light distribution midway between the 
focusing and extensive reflectors, and is intended to illuminate uni- 
formly interiors such as large shops, restaurants, public rooms, &c., 
or when the lamps are arranged in chess-board fashion on ceiling. 

These three types of reflectors are considered to fill practically 
all requirements met with in general lighting practice. With the 
selection of the proper class of reflector, and the correct placing of 
the units as regards type and distance apart, it becomes a simple 
matter to secure even and economical illumination under all 
ordinary circumstances, The reflectors are supplied in two 
varieties, prismatic glass or metal, the latter having the trade name 
of “‘Mazdalux.” The complete lighting unit of lamp, reflector and 
gallery is known as the “Mazdalier.” A copy of the “ Ready Rules 
for Lighting Work’’ can be had free on application to the British 
Thomson-Houston Co. 


Dissolutions and Liquidations—Tue ELEcrRicaL 
Trust, Ltp.—This company, at meetings held‘at 9 and 10, Pancras 
Lane, E.C., has resolved to wind up voluntarily, with Mr. H. G. 
Ash as liquidator. Creditors must send particulars of debts, &c., 
to Mr. Ash, 13, Finsbury Circus, E.C., by January 31st. A meeting 
of creditors is called for December 29th (to-day). ’ 

ELECTRIC AND GENERAL ASSURANCE, LTD.—This company is 
winding up voluntarily, with Mr. Lionel Maltby, 5, London Wall 
Buildings, E.C., as liquidator. A meeting of creditors is called for 
January 8th at 5 and 6, Bond Court, Wallbrook, E.C.—Claims 
should be sent to the liquidator (Mr. L. Maltby) at once. Sai 

RawortH’s TRACTION PATENTS, LTp.—This company is wind- 
ing up voluntarily, with Mr. F. J. Riches, 24, Basinghall Street, 
E.O., as liquidator. A meeting of creditors is called for January 2nd 

JOHN MusGRAvE & Sons, Ltp.—A meeting of creditors will be 
held at the Central Hall; Acresfield, Bolton, on January 3rd. 

TELEAUTOGRAPH Co., Lrp.—A meeting is called for January 
29th, at Pinners’ Hall, Austin Friars, E.C., to hear an account of 
the winding up from the liquidator, Mr. F. A. Bagnall. 

LANCASHIRE ELECTRICAL Co., electrical engineers, 35, Dicken- 
son Street, Manchester, and Chorlton-on-Medlock.—Messrs. [,, 
Bradbury and G. B. Broughton will continue the business and attend 
to debts, the partnership, so far as concerns Sylvester Bayliffe, 
having been dissolved. ' 

KevAN Etectric Co., Ltp.—January 10th is the last day for 
the receipt of proofs for dividend by Mr. H. de Vaux Brougham, 
33, Carey Street, W.C. 

THE LODGE-MUIRHEAD WIRELESS AND GENERAL TELEGRAPHY 
SynpicatE, Lrp.—This syndicate is winding up voluntarily with 
Mr. F. L. Muirhead, Elmers End, as liquidator. .A meeting of 
creditors will be held on January 8th, at 2, Wardrobe Place, 
Doctors’ Commons, E.C. Creditors must send the usual particulars 
to Messrs. Farrar, Porter & Co., at that address, by February 14th. 

Nye & Co., motor dealers, electricians, and dealers in electrical 
apparatus, 69, Leather Lane, and 138, Gray’s Inn Road, Holborn.— 
Messrs. R. G. Nye and P. J. Budge have dissolved partnership. The 
former attends to debts and continues the business. ° 


Calendars and Catalogues,—TuE Con- 


‘STRUCTION Co., LTD., have issued to their friends a very neat and 


useful little vest-pocket card and stamp case, with a diary for short 
engagement notes. 

THE NoRTH-BRITISH AND MERCANTILE INSURANCE Have issued 
a new hanging calendar with perpetual date-cards. ' 

Messrs, ALFRED HERBERT, LTD., Coventry, have again favoured 
us with a copy of their clearly-printed monthly sheet calendars for 
1912, Each sheet bears half-tone illustrations of the firm’s machine 
tools. They have also issued a catalogue of over 40 pages of 
ey illustrated descriptive matter regarding their automatic 

es, 


Messrs, SIMPLEX CoNnDUITS, LTD., have sent us examples of thei 
pocket diaries, in two forms—as a refill, and as a bound pocket-book 
The diary, as we know from a year’s trial, is of a most convenient 
form, and contains in addition to the ample memoranda section 
Particulars and prices.of the company’s well-known specialities ana 
numerous tables and data of great use,to engineers. and contractors, 


Street, London, E.C., have again prepared for their friends their 
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well-known pocket diary for the coming year. As usual, there are 
a number of useful tables of memoranda relating to water supply, 
and illustrated particulars of some of their pumping and other 
machinery. - 

From Messrs. & SCHONTHEIL, LTp., of 11, Windsor 
Place, Cardiff, we have received a handy engagement pad for 1912, 

~ with an artistic’ stamped metal design on the front cover. 

From the Unron Etxcrric Co., Ltp., of Park Street, Southwark, 
S.E., there have come to hand several desk note-taking blocks 
bearing the compliments of the season. The company has also 
just issued a new list, No. 5,025 (16 pages), wherein are given 
illustrated particulars, also tabulated sizes, prices, and code-words 
for Union direct-current motors of from } to 50 H.P. : 

The Wniversal “ Big-Figur”. calendar received from MEssRs. 
W. V. Waite & Co., Ltp., 31, Queen Street, Cardiff, has daily 
tear-off slips indicating the date clearly in large red figures. 

St. HELENS CABLE AND RvBBER Co., Lrp., Warrington.— 
Card showing the use of cab-tire sheathed flexible in dangerous 
=n with useful data for easy remembrance on the reverse 
side, 


Greece.—Amongst recent orders received by Mxssrs. 
J. W. Brooke & Co., LTD., is one from the Greek Government for 
six sets of 25-H Pp. “ Brooke” marine motors, and full equipment of 
reverse gears, tail-shafts, propellers, &c., for revenue boats for use 
amongst their islands, and also for the same boats six searchlight 
plants, to consist of combined 4-H.P. ‘“ Brooke” motors “with 
dynamos on cast-iron base-plates, necessary switchboards, and 
6,000-c.P. projectors, Messrs: Brooke report that orders in hand at 
present exceed those that they have ever had in hand at one time. 


LIGHTING and POWER NOTES. 


Aylesbury.—The U.D.C. has decided to apply to the 
B. of T, for a prov. order for electric lighting without committing 
itself to all the details, The Council has adopted a scheme sub- 
mitted by Mr. Philip Dawson. 


Barking.—A L.G.B. inquiry was held on December 21st 
into the application from the U.D.C. for a loan of £11,000 for elec- 
tricity purposes. There was opposition on the part of ratepayers, 
it being alleged that the loan was required “to bolster up the 
undertaking,” and on the ground that the average price realised for 
energy was only 1°8d. per unit, whereas the cost of production 
was over 2d. per unit. For the Council, it was urged that the 
scheme was put forward in order to reduce the working expenses. 


Blackpool.—aA revised estimate of the cost of the pro- 
posed extensions to electric lighting and tramway plant necessary 
to meet the demands of the coming summer has been submitted ; 
the original estimate was for £12,000, but since obtaining tenders 
this has been reduced by £2,000. The Finance Committee will be 
asked to obtain sanction for the necessary loan. 

The whole length of the Promenade is to be lit with flame 
arc lamps; the proposal affects 140 lamps, and the cost will 
be £1,350. 


Burnley.—A special meeting of the T.C. to consider the 
question of supplying electricity to Reedley Hallows was held on 
December 21st. Alderman Emmott said that the Salford Corporation 


_was promoting a Bill to supply gas to outside districts, and the 


question of profits had been raised. Would the provisional order 
Burnley was seeking affect them as to profits made if they supplied 
an outside district with electricity? Mr. Garratt (Deputy. Town 
Clerk) said Reedley Parish Clerk had asked certain questions, and 
one of these was the price at which it was proposed to. supply 
current. He did not think the question would assume the same 
proportions asit had done at Salford in regard togas. The resolu- 
tion for the provisional order was carried. 


Buxton.—The U.D.C. has received the sanction of the 


-L.G.B. for loang of £280 for E.L. mains; £235 for services; and 


£198 for meters, 
The U.D.C. has decided to support the Bill of the I.M.E.A., and 


to contribute up to £3 towards the costs. 


Canada,—<According to the Board of Trade Journal an 
extension of the street lighting system, at a cost of about £36,000, 
is contemplated in a town in Western Canada. It is proposed to form a 
company, being a merger of several existing companies, to set up 
power works and supply electrical energy over a large district of 


Nova Scotia. 
The authorities of a town in Ontario propose the extension of the 


" municipality's hydro-electric system, at a cost of about £277,700.1 


-Doncaster.—A special meeting. of the T.C. has formally 
approved of the memorial to the B. of T. for a provisional order in 


connection with the supply of electricity to Wheatley. 


Douglas (Isle of Man),—The T.C. has asked the Manx 
Electric Co. to submit terms for a supply of current in bulk, In the 
meantime, steps are being taken to ascertain the probable number 
of consumers and the quantity of current required, together with 
the cost of wiring premises. 

(Continued ‘on page 1071.) 
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WORCESTER ELECTRICITY 


SUPPLY DEVELOPMENTS. 


Havine passed through many vicissitudes since its 
inauguration in 1894,* electricity supply in Worcester 
‘seems at length to have fallen on brighter days. In the 
first place, high hopes were based on the utilisatien of the 
water power of the Rivers Severn and Teme. Opposition 
from the River Authority prevented the erection of a 
station on the Severn (which is, as a matter of fact, very 
‘unsuitable for the present purpose). A water-power station 
was ultimately erected at Powick (2} miles from the centre of 
Worcester), and, despite inherent limitations due to summer 
drought and winter flood, has been much improved in later 
years. As is the case in so many hydro-electric under- 
takings, the heavy capital burden on the Powick 
installation remains a serious handicap on its profitable 
operation. 

When the limiting capacity of the Powick station was 
reached in 1903, it was decided to erect a purely steam- 
driven station in Hylton Road (on the bank of the Severn, 
and near the centre of Worcester).t This station operates 
in ‘parallel with the Powick plant, and has itself been 
considerably extended, now comprising seven Belliss and 
Morcom’ engines driving E.C.C. alternators and Bruce 
Peebles dynamos. The present general appearance of the 
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SITE OF 
OLD MILL 


Fig. 1—ALTERATIONSIIN BED OF RIVER TEME, AT PowIcK. 


power house, containing 3,300-B.H.P. generator capacity, is 
shown in fig. 2. Oe 
_ The original Powick station contained only single-phase 
generators, but the mooted electric traction developments 
(since realised) led to the Hylton Road station being 
arranged for D.c. supply, with only such motor-alternator 
equipment ‘and 4.0. switchgear as would allow of the co- 
‘operative working of the two stations. During the past six 
years preparations have been made for the ultimate substi- 
tution of two-phase 50-cycle a.c. for the original single- 
phase, 100-cycle supply, and, with this end in view, all the 
station switchgear, transformers, alternators and motors in- 
stalled during this period have been designed to facilitate 
their conversion to two-phase working at minimum expense. 
Additional power connections henceforward will be to the two- 
phase mains whenever possible. Eventually, the Powick 
and Hylton Road stations will supply only direct current 
and two-phase alternating current (50 cycles), but, for some 
‘years to come, the undertaking will also supply a large one- 
phase 100-cycle demand. 
Such an important change in the supply system has 
‘naturally necessitated considerable alterations in the equip- 
ment of both generating stations. It is worthy of note that 
‘the whole of the alterations to. buildings, construction and 


* ELECTRICAL REVIEW, Vol. XXXV, pp. 441-446; Vol. XL, 
Revtew, Vol. LIT; pp. 881-883,° 


installation of switchgear, and alterations in, and installation 
of, old and new machinery, is being conducted by the 
department’s own staff. The wisdom of such a policy, 
enabling, as it does, the permanent maintenance of a large 
skilled staff familiar with the whole equipment, is evidenced 
whenever alterations or extensions are to be effected. 

During the past five years great improvements have been 
made in the river bed above and below the Powick station, 
with a view to increasing the total output available and the 
regularity of the same. At the time of the visit of our 
representative the alterations indicated in fig. 1 were 
approaching completion. Hitherto the flow of the stream 
has been largely concentrated on the left hand sluice r, and 
a mud bank had gradually formed at a a, further reducing 
the output obtainable at sluice T. By means of a wooden 
baffle plate c, projecting into the stream as shown, it is 
hoped to deflect the centre of flow to 8, meanwhile adhering 
to a new batter line B B. 

As the result solely of the improvements in the head and 
tail races, it was found possible to run one 30-in., one 48-in,, 
and two 54-in. turbines simultaneously for the greater part of 
last winter at Powick. It is expected that this record will 
be again broken as a result of this summer’s work on the 
river bed. ; 

During the spring and autumn, the flow of the River 
Teme at Powick varies from 20,000 to 60,000 cb. ft. per 
minute, the average head being 10 ft. Owing to the 
restricted area of canal to the works and the limited power 


of the turbines, only 26,000 cb. ft. per minute can be 


utilised. Under these conditions, the output of the station 
reaches 3,500 B.T.U. per day. In summer, the flow of the 
river greatly diminishes; water is then stored during the 
day for use from midnight to 7.0 a.m. for public lighting 
and general night supply. The costs at the steam station are 
thus materially reduced. Under these circumstances, the 
mean effective head of the stream is 10 ft., and the daily 
output from Powick, 250 B.t.v. During the weeks 
of extreme flood, the Powick station is entirely shut 
down, but a great improvement in the output during the 
remainder of the flood season has been lately effected by 
the installation of a 70-Kw. generator, which, by 
wide range of field excitation, allows of the maintenance of 
sufficiently steady terminal voltage. With this p.c. machine 
there is, of course, no question of a ‘synchronous ” speed 


(the necessity for which is responsible for the difficulty of 


operating A.c. machines by turbines subject to variable 
head). During the five months’ flood season of 1910-11, 
this set increased the station output by 75,000 B.T.U. Fe 

A new turbine is soon to be installed for driving & 
250-Kw., two-phase, 50-cycle alternator. Provision will be 
made for varying the speed ratio between the turbine and 
alternator shafts, so as to compensate roughly for the varia 


‘tions in turbine speed due to alterations in the available 


head of water. The turbine will pass about 20,000 cb. ff 
of water per min. at full load, and will have four runnems 
arranged in two pairs, only one pair being in service at 
times of reduced flow. Maximum annual efficiency will thi 
be sesured on the new equipment. 

The old mill at Powick, which shared the water powe 
with the electricity station, has now been removed and it 
buildings have been demolished. On its new site the mill 
employs 30 electric motors, totalling about 140 H.P. outputs 

The present equipment of the Hylton Road station includes 
one compound and six triple-expansion Belliss & Morcom 
engines (fig. 2) supplied by four B. & W. boilers, will 
chain-grate stokers, burning slack and small nut coal (10s. 6 
per ton), with natural or slightly forced draught. 

A 125-Kw., two-phase, 50-cycle alternator is to be added 
in the main engine room, and a second 200-Kw. motor 
generator will be erected in an outhouse adjoining the engiié 


‘room.’ The latter machines, together with the 250-KW. 8 
. ab ‘Powick; will supply, the. two-phase Joud (supply for 
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bus-bars), and will be supplemented at a later date by two 
400-KW. steam alternators (converted to two-phase). The 
motor-generators will connect the p.c. and the A.c. supply 
systems, balancing on the D.C. side and correcting power 
factor on the A.c. side. 

Under the management of the city electrical engineer, Mr. 
(. M. Shaw, the supply of various classes of consumers 
has been vigorously pushed on. Though the Worcester 
Corporation has not joined the Joint Publicity Asso- 
ciation, a consumers’ department and a limited scheme 
of canvassing and general publicity have already been 
adopted, and with such marked success that further develop- 
ments may be expected at an early date. » 

The City of Worcester is essentially conservative, and is 
certainly not a manufacturing centre. The city is market town 
forthe surrounding country, and, though this fact is responsible 
for its commercial prosperity, it does not especially favour 
the development of electricity supply. Yet, under com- 
paratively unfavourable conditions, extraordinary develop- 
ments have recently been made, and there is every sign 
that still more rapid 
advances will be made 
in the near future. 

In 1894 it was a 
matter of congratula- 
tion that the town 
waterworks employed 
two 30-B.H.P. asyn- 
chronous motors 
(which, by the way, 
are still in everyday 
use), but Messrs. 
Heenan & Froude 
alone are now in- 
stalling 400 H.P. of 
motors. Most of the 
manufacturers in the 
town have adopted, or 
are contemplating, 
electric drive for their 
machinery ; and, in 
all, over 200 motors 
(totalling over 1,000 
H.P.) are in present 
use, while from £500 
to £750 worth of 
power business is in 
immediate sight (ex- 
cluding Messrs. 
Heenan & Froude’s 
installation). As re- 
gards generating 
economy, the total 
station cost per B.T.U. 
was 1°88d. in 1905, 
as against 0°92d. per 
B.T.U. in 1911. 

As regards street lighting, the Corporation has powers to 
attach street lamps to the tramway company’s trolley poles, 
and this licence is utilised to the full. A very handsome 
and effective type of metallic-filament lamp fitting comprises 
four 100-c.p, Osram lamps covered by a specially designed 
white enamelled reflector (three lamps are at the apices of 
an equilateral triangle, the fourth is placed centrally and at 
a slightly lower level). Arc lamps are employed for lighting 
the main streets of the city. Alternate poles are provided 
with D.c. and a.c. arcs respectively; the D.C. arcs are 
extinguished at midnight, but the a.c. lamps burn till dawn. 
So steady is the running of the latter, and so perfect the 
gradation of the two sets of globes, that it needs a special 
test to distinguish between the D.C. and A.c. arcs. 

In the outskirts of the city two 50-c.p. metal-filament 
lamps are attached to each trolley pole, and are supplied by 
a bare two-wire overhead line (see fig. 3), fed from the 
ordinary lighting mains at various points. In the pole here 
illustrated, the feeder connecting box, lamp fittings and 
general wiring are clearly visible. | 

Various very neat and efficient types of street corner 
lamp brackets, with distributing top reflectors, are used, and 
specially elaborate fitting for.six.100-c.P. Osram. lamps (on 


top of a convenience at the centre of cross roads) is” 
illustrated in fig. 4 herewith. A life of 3,000 burning hours 
is frequently exceeded by the metallic-filament lamps used - 
for street lighting in Worcester. 

There are already some 12 miles of bare overhead wiring 
in use for street lighting on the above system, and trial is 
now to be made of a simple type of wooden pole carrying 
two wires on telephone-type insulators for the lighting supply 
of outlying residential districts. These poles will each carry 
a 50-c.P. metal-filament lamp for street lighting, and will be 
placed 50—60 yards apart. An earthed guard wire on the 
overhead line side of a 1/1 transformer will be used asa 
switching lead for the pole lamps, suitable groups of the latter _ 
being controlled by Venner time switches. In special cases, 
lamps will run all night. A 200-yard length of such a line 
is undergoing observation, and if the system is approved, 
some 10—15 miles will be erected in the near future. 

In interior house wiring, surface flexible leads, carried by 
wooden or porcelain cleats, are often employed. High quality 
material is used, but no special mechanical protection is pro- 


Fie. 2—Hytton RoAD STATION, WORCESTER: INTERIOR OF ENGINE Room. 


vided. The wires are finished to match their surroundings, — 
and form an ideally cheap and inconspicuous installation. 
No serious mishaps have yet been attributable to this wiring 
system, and the construction is accepted by all the insurance 
companies concerned. 

As regards the main supply feeders to various localities, 
lead-sheathed, paper-insulated cables drawn into conduits 
or laid in bitumen are being used for all extensions. The 
original high-tension single-phase mains from Powick to 
Hylton Road, insulated on the Brookes oil system, are still 
in use. The outside of the w.1. containing-pipes (which 
were not galvanised), is slightly pitted, but the tubes will — 
stand for several years longer before extensive renewals 
become necessary. Meanwhile the only attention required 
is the occasional make-up of the slight oil leakage from the 
various section boxes. 

Not the least remarkable feature of the Worcester 
undertaking is the fact that all the important develop- 
ments noted above have been paid for oul of revenue. Since 
1905 about £9,200 has been charged to revenue for items 
which undoubtedly come under the heading of capital expen- _ 
diture, This unusual policy is very favourable to the 
future prosperity of the undertaking, but- it. bas-naturally - 
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handicapped the department during the last six years. 
With higher capital powers, the electricity department 
would have made more rapid progress, and the Corporation 


was only deterred from seeking extended borrowing powers - 


through a desire to reduce the abnormal capital debt on the 
original works. Under the circumstances, the financial 


Fig, 3.—LIGHTING MAINS AND 
FEEDER Box ON TRAMWAY POLE, 


policy adopted is undoubtedly sound, though it has resulted 
in a net deficit to date of £777. 

In‘such-an old-established undertaking, the introduction 
of the metallic-filament lamp was keenly felt : its effect has 
been about £5,000 total loss of revenue, and the temporary 
reversion from a hardly-won profit (in 1907) to a loss. The 
crisis is now past, and a period of exceptional development 
and prosperity lies before this historic station. 

Our thanks are due to Mr. ©. M. Shaw, city electrical 
engineer, for his kind assistance in collecting the above 
information. 


Electrometallurgical Progress in Sweden and Norway. 
—According to a contract with the Waterfalls Authorities, the Elek- 
trotermiska Aktiebolag, Trollhittan, has since 1910 hired 7,000 H.P. 
from the Trollhattan Waterfalls. The company has now entered into 
a new contract for the hiring of a further 10,000 H.P. over the period 
from 1912 to 1940 ata fixed price of 35s, 6d. per H.P. perannum, At the 
same time it has been decided to increase the 
company’s capital from £33,333 to £100,000, 


Fig. 4.—SPECIAL LIGHTING FITTING AT 
Cross ROADS, 


NEW ELECTRICAL CRANE INSTALLATION 
AT THE GRIMSBY DOCKS. 


AN installation comprising three 2-ton electric jib cranes 
has recently been provided by Messrs. Stothert & Pitt, Ltd., 
of Bath, on the north side of the 
Great Central Railway Co.’s Alexandra 
Dock at Grimsby. These cranes, which 
we illustrate in the accompanying 
figures, are capable of lifting 2 tons 
at a maximum radius of 42 ft., and are 
fitted with the motions of lifting, 
slewing, jib-derricking and travelling, 
each - operated by a. separate motor, 
Hand-travelling gear is also provided. 
The cranes are mounted on a. truck 
13 ft. 6 in. centres of rails, with a 
clear head-room between the legs of 
15 ft. The speeds of the cranes are as. 
follows :—Lifting, 2 tons at 150 ft. 
per minute ; slewing, 2 tons at 400 ft. 
per minute, with jib at maximum 
radius ; derricking, 2 tons at 50 ft. per 
minute ; travelling without load, 50 ft.. 
per minute. The lifting gear is of 
double-purchase, and the load is lifted 
on a single part of rope, the rope being 
fitted with overhauling weight and 
ball swivelling hook. The lifting gear is arranged on 
Stothert & Pitt’s patent ‘ free-barrel”’ system, which has 
previously been described in our pages. All the cranes are 
fitted with “ Pitt’s ” patent overwinding gear and no-voltage 
release. Direct current at 460 volts is used; the lifting motor 
is of 30 B.H.P. at 430 R.P.M., the derricking motor 15 B.H.P. 
at 430 R.P.M., and both the slewing and travelling motors are 
of 6 B.H.P. at 550 R.P.M. The slewing motion is. operated 
from the motor through a train of worm and spur gearing 
and a vertical shaft, on which is keyed a steel pinion, which. 
engages with the externally-toothed slewing-ring fixed to the 
top of the gantry. The slewing-ring is of cast steel. The 
weight of the revolving superstructure is carried on a live 
ring of steel rollers bearing on top and bottom roller paths 
of steel. 

The derricking motion is operated through -a suitable 
train of bevel and worm gearing. The derrick barrel is in 
two parts, one part having right-hand and the other left- 


for which shares.are to be issued, which will 
be. taken up by the mother company, the 
Hydraulic Power and Smelting Co, It is 
intended to employ the additional capital in 
extending the works and the production. 
Large factory buildings are already in course 
of erection, and the work is being pressed for- 
ward with all possible speed. The whole of 
the production from the zinc-ore mines of 
Saxberget, amounting to about 10,000 tons of 
roasted zinc-ore per year, has already been con- 
tracted for, but as the capacity of the works 
after the completion of the extension will 
amount to 35-40,000 tons per year, the com- 
pany will have to rely upon imported ore to . 
a great extent. The Zinc Works are estimated 
to be capable of .producing 12 to 15,000 tons’ 
of zinc, and 3,500 tons of lead per annum, i i 
when worked to their full capacity. The- i 
stipulated price of the electrical energy is 
very low, but in view of the fact that the 
Trollhattan Electrical Works at present are 
capable of producing more energy than they 
can dispose of to the industry, the contract 
is considered as being advantageous to both 
parties. The increased activity will: be of 
great importance to the traffic of the new - 
Trollhattan Canal, which has recently been 
constructed, and which connects the large 
lake of Venern with the sea. : 
At the last general meeting of the Ringerike 
Nickel Works in Norway, it was decided to 
atithorise the directors to sign a contract for 
the delivery of the whole output of ore from 
the mines to the Kristiansand Electrical Refining Works,, The 
working of the mines, which nave been lying idle for years now, 
will be started in the spring, and electricity will be employed 
in the mines for most purposes. The energy is to be supplied by 
. the Vikesunds Electrical Works. 


/ 
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ELECTRIC CRANES AT GRIMSBY Docks, 


hand spiral grooves turned to suit the derrick ropes. The 
derrick gear is capable of adjusting the radius. of the jib 
from 33 ft. minimum to 42 ft. maximum. A switch is pro- 
vided in the driver’s cabin, which is operated by. a lever. 
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attached near the foot of the jib, in the event of maximum 
or minimum radius being exceeded. The travelling motion 
is operated by spur and bevel gearing engaging one wheel on 


— 33' MINIMUM RADIUS or 
| 


| 
| 
| 


S 


i \ 


yet sufficiently affected by an intense magnetic field to enable 
the grains of mineral to be removed. So useful is this 
process, that cases are known where ores originally non- 
magnetic are initially treated by one of the many processes 
known to metallurgists, and adapted to the peculiar conditions 
of each particular ore, whereby an iron impurity is actually 
added to the ore in order to render concentration by this 
means possible. 

In order to determine the property of an ore with respect 
to magnetic dressing, it has frequently been felt in the 
laboratory and assay office that some form of separator for 
testing purposes is necessary, and the Brush Electrical 
Engineering Co., Ltd., have placed upon the market a small 
form of separator, shown in fig. 1, which is designed 
under the patents of Mr. Marcus Ruthenburg, for hand 
use in testing and separating samples of ore. It is built 
with a gap variable from } in. to 1} in., so that it can 
deal with different sizes of ore, the gap being easily adjusted 
by means of the hand-wheel on the top. The 
magnetic circuit is made of soft iron of high 
permeability, and is excited. by a winding 


contained inside the bowls. The standard 

— | winding is arranged in two coils, and four 

MN ICC | terminals are provided, by which the coils can 

: Woy IT | he put in series for 200 volts or in parallel 
ao for 100 volts. The winding can, however, be 
= arranged for any voltage required up to 500 

“eld ite volts, As the separator is only of small size, and 

: CRANE, eT it is desirable to have as strong a field as 

‘1 | \ i possible, the windings are only suitable for inter- 

IV) 1] mittent use, and are not intended to be in 

each side of the truck; a powerful elec- | . | ul circuit for longer than 30 minutes at a time, on 
tric solenoid brake is fitted to this 2 | Hy account of overheating. It is often necessary to 
motion. Hand travelling gear is. also a Hy have a weak field when separating ores which 
provided, and is fitted to the four \. | | di are strongly magnetic, and for this purpose a 
running wheels and _ arranged for ra | | Aa regulator is required for use in series with the 
operating from ground level, the yp | | : | winding. This regulator is provided with about 
handles being detachable. The motors pomeoreuilhyy “- 20 steps, so that different strengths of field can 


and gearing are fixed in such a manner 

that they may be easily inspected from the floor level of 
the cabin. A small traveller is fitted in the roof of the 
cabin for lifting the motors and gearing for examination and 
repairs. 

The spur gearing throughout is of cast-steel with machine- 
cut teeth, and the lifting and travelling motors are fitted 
with compressed paper pinions. The first reduction of slew- 
ing gear consists of a forged steel worm engaging with a 
worm wheel, having phosphor-bronze teeth, the worm 
running in an oil bath and being fitted with ball-bearings 
to take the thrust. The derrick worm gear is the same as 
described for the slewing. 


THE USE OF ELECTRICITY IN 
THE TREATMENT OF MAGNETIC ORES. 


THERE are in existence a large number of metallic ores 
which are more or less magnetic, and it is obviously useful, 
therefore, to subject these to 
some form of — concentration, 
utilising their magnetic properties 
before subjecting them to any 
reducing operation, inasmuch as 
the cost of obtaining the pure 
metal from the ore will be very 
much lessened the higher the 
yield is from a given bulk of the 
ore put into the reducing plant. 
In addition to this, the use of 
magnetic separation is very much 
widened by the fact that in 
nature very few metalliferous ores 
are found in an absolutely pure 
state, and one of the most com- 
mon impurities found is that 
of iron. This iron impurity, 
although small in quantity, is 


Fic. 1—HAaND-OPERATED 
- MAGNETIC SEPARATOR. 


be obtained. The weight of the whole outfit is 
only 160 lb., and it measures 1 ft. 8 in. high x 1 ft. over 
the largest diameter. The power taken by the exciting 
winding is 1 Kw. 

It would be tedious to enumerate all the separations which 
have been made by this simple apparatus, but among them 
may be mentioned the withdrawal of low-grade black-band 
iron ore from slate piles without grinding. Iron ores con- 
taining copper and sulphur have been separated, the recovered 


Fig. 2.—MAGNETIC SEPARATORS AT A CORNISH MINE. 
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copper paying for the work ; manganiferous iron ore has been 
separated into high manganese and iron ore low in manganese, 
the separation of tin from monazite sands and from spathic 
iron has been effected, and there have been interesting cases 
where copper, anti- 
mony and silver in 
iron and manganese 
were separated into 
antimonial copper 
carrying silver, and 
manganiferous iron 
ore. In addition 
to these small ex- 
perimental plants, 
larger sizes of sepa- 
rator have been 
built for con- 
tinuous operation 
under commercial 
working conditions, 
and figs. 2 and 3 
are interesting as 
showing some large 
separating plants 
on this © principle 
erected in  Corn- 
wall. 

The’ mill is ter- 
raced on a hill side. 
The crude ore as 
mined is delivered 
at the top to a rock 
breaker, breaking to - 
an inch cube, followed by a ring screen set to 30 mesh. 
Fifteen per cent.’of the weight of the original ore being 
small enough is passed by this screen, saving the subsequent 
handling of this amount. - 

The oversize flows by gravity to a pair of motor-driven 
rolls which are set to } in., the product going to a second 
ring screen set to 30 mesh which passes 45 per cent. of the 
ore as small enough. . The oversize goes to the second rolls, 
also motor-driven. These rolls are set close and reduce the 
last of the ore to 30 mesh. All of the screenings are com- 
bined and fed to a revolving roaster (seen in fig. 2), in 
which they are given a flash roast, making all ferruginous 
particles magnetic. The roasted ore is then cooled and fed 
to the magnetic separators, where every grain having the 
least iron in it is picked out. The concentrates are sold to 
the smelter. The equipment illustrated does the work of 
80 California stamps with half the expenditure of power. 
The compactness and ease of observation and adjustment 
of this plant will be apparent. 

The mode of operation of the apparatus is indicated in fig. 4. 
The double mushroom magnet A is mounted on a vertical 
spindle B, running in suitable bearings, and has a central core, 


Fig. 3.—RUTHENBURG ORE SEPARATOR. 


is secured by flanges to the inside of the pole-pieces, and 

annular brackets E of the same material are bolted to the 

outside. Pulleys G carry belts H, which convey the crushed ore 

between the pole-pieces; the magnetic particles are attracted, 
and adhere to the 
upper pole - piece, 
whence they are 
swept off by the rope 
M, which is driven 
faster than the 
mushroom magnet, 
and fall into a re- 
ceptacle N, while 
the unattracted par- 
ticles are carried 
away by the belts 
and fall into recep- 
tacles K. 

It will be seen 
that magnetic sepa- 
ration under the 
Ruthenburg patents 
has reached a pitch 
of perfection which 
removes it from the 
category of experi- 
mental work, into 

_ the class of stan- 
‘dard mining opera- 
tion. Magnetic 
machines for treat- 
_ ing ores are gene- 
rally described as 
separators, and not as concentrators, for the reason that they 
are usually used for a secondary dressing of a concentrate 
previously made by other means. This is not a case of 
necessity, and sometimes. not of expediency. Especially is 
this a wasteful practice if the ore slimes, as in the case of 
copper or lead, and the slimes float, causing a heavy loss of 
the mineral of greatest value. In dealing also with tin and 
wolfram ore, much of the wolfram slimes, and is lost in the 
washing. In any of these cases, if the magnetic machine 
were used (assuming, of course, that the ore was amenable), 
much better recoveries would be made, as slimes are 
magnetically recovered as easily as the larger particles. 


Haslingden Electricity Supply.—The Corporation 
supply was inaugurated on the 19thinst. Energy is taken in bulk 
from Accrington Corporation and distributed to the tramway, &c., 
from the Prinny Hill Station. Councillor Waddington, chairman of 
the Electricity Committee, switched on the current, and reference 
was made to the fact that the Corporation got its first provisional 


Se 


Fic. 4—DETAILS OF RUTHENBURG MAGNETIC SEPARATOR, 


Yound which is wound the exciting coil c. The magnetic field 
is used in the gap round the periphery, the upper pole-piece 
A® being bevelled. to. concentrate the field, while the lower 
pole-piece * is left flat. -A channel p of non-magnetic material 


order for electric lighting so far back as 1896. Councillor 
Waddington entertained the members of the Council to a banquet, 
at which the Mayor presented him with an electric candelabrum, in 
recognition of his services in connection with the question of 


electricity supply. 
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LIGHTING and POWER NOTES. 


(Continued from page 1065.) 


Chester.— At a meeting of the Council on the 20th inst., 
Alderman Hewitt moved that the Refuse Destructor Committee, 
whose recommendations have caused much controversy in the city, 
consider the advisability of suggesting to the Electricity Committee 
the erection of a joint electricity and destructor works. They had 
been told authoritatively that to separate the destructor from the 
electricity works was to saddle the ratepayers for at least 30 years 
with an annual expenditure of £1,000. The Council on several 
occasions had voted the question of the destructor being placed on 
the present site of the electricity works, as the present electricity 
worksincluded about £18,000 worth of buildings, and a largeexpendi- 
‘ure would be necessary for the removal of the buildings and plant. 
Since 1900 they had trebled the consumers and more than doubled 
the output of electricity, having spent on an average £1,000 a year 
‘on new buildings. If Hoole came within the city boundary, they 

would have to cpend a great deal more on their electrical under- 
- taking, and would require a larger building or another station. 
The motion was adopted. 


Continental Notes.—Brtcicm.—La Société des Char- 
bonnage de Corvette-Rufin is about to establish an electricity gene- 
rating plant in connection with its collieries at Beyne-Hensay. 

Excellent progress is being made with the adoption of electric 
driving at the steel rolling mills of the Société Metallurgique 
d’Esperance-Longdoz, at Longdoz. All the rolling mills except one 
are now electrically equipped, and the last steam engine will be 
displaced next month. The necessary electrical energy is supplied 
from the company’s own plant at Seraing. 

Russ1a.—H.M. Consul at Riga reports that the municipalities of 
Pernau and Wenden have been authorised to raise loans for the 
installation of electric lighting. : 


Greenock,—At the last meeting of the T.C. it was 
reported that the output from the Corporation’s electricity works 
had reached a total of one million units for the month, this being 
‘61 per cent. higher than for the same period last year. Notwith- 
standing an average expenditure of £15,000 annually in improve- 
ments and new machinery, the works were at present taxed to their 
utmost capacity. 

The Corporation has decided to approach the Secretary for Scot- 
land with a view to obtaining borrowing powers for £20,000 for 
the extension of the electricity works, 


Guildford.—The B. of G. has rejected the recommendation 
of a Committee that the workhouse should be lighted by elec- 
tricity. The electricity company offered to light the institution 
for £297, and to spread the cost of the installation (£600) over 10 
years, free of interest. The gas company’s offer was £312 per 
annum for lighting. 


Holmfirth (near Huddersfield),—By 10 votes to 7 the 
U.D.C, at a special meeting has decided to apply to the B. of T. for 
a prov. order to generate and supply electrical energy within the 
urban districts of Holmfirth and Netherthong. 


Hornsey.— At the last meeting of the Council, it was 
decided to carry out extensions to plant at the electricity works at 
. an estimated cost of £8,941, and application is to be made to the 
L.G B. for sanction to the borrowing thereof. This amount in- 
cludes a new 750-Kw. steam set and condenser, £4,900; cooling 
tower and pipes for same, £950 ; switchboards, cables, &c., £1,196 ; 
water and steam piping, &c., £820. In moving the adoption of 
the report, the chairman of the Electricity Supply Committee 
stated it would be about nine months before some of the machinery 
could be delivered. This expenditure was not of a speculative 
character, but was forced upon them: by the exigencies of the 
growing load. It was further decided at the meeting to support 
the Bill of the Metropolitan Electric Tramways Co., and the 
Middlesex County Council is to be asked to invite the District 
Councils of Tottenham, Wood Green, Friern Barnet, Southgate, 
Edmonton, Enfield and Finchley and the directors of the Great 
Northern and City and Great Northern and Piccadilly Tube Rail- 
ways to support such Bill. 


Horsham.—The annual report of the electrical engineer, 
just published, contains the following :—‘ The reduced running 
costs, and the increased output have had an excellent effect upon 
our finance, the year’s working having resulted in a net profit of 
£314, agairst £41 for the previous year. The gross profit of 


£2,345 represents a return of just over 7 per cent. on the capital. 


expended.” 


Ipswich,—The T.C. has decided to apply to the L.G.B. 
for a loan of £9,130 for the provision of additional plant, viz., 
steam turbine, dynamos, &c., £4,881 ; foundations, £300 ; extension 
of main switchboard, switches for pump motors, connections, &c., 
£490 ; boiler, £2,200 ; pipe work, water softening plant, &c., £759 ; 
contingencies, £500. 


Lancaster.—The Corporation has decided that electricity 
be supplied for lighting purposes to consumers of current for 
motive power at 24d. per unit (less 5 per cent.) between the hours 
of 11 p.m. and sunset on the following day (a charge of 3s. 6d. per 
meter to be made for each quarter), the number of units allowed 

- on the.above basis not to exceed 10 per cent. of the units used for 


Linlithgow.—The application for a provisional order for 
the purposes of supplying electric light in the parishes of Linlith- 
gow, Bo’ness and Carriden, Bathgate and Torpichen, was considered 
by the County Council at its last meeting. The Council, after 
hearing the report of the sub-committee appointed to consider the 
proposal, while withholding its consent meanwhile, agreed to the 
passing of the order, provided the promoter agreed to insert the 
same protective clauses which were included in the order granted to 
the Scottish Central Electric Power Co, in 1903. 


. London.—Portar.—The Electricity Committee has 
decided to transfer the two existing 500-kw. motor converters at 
the generating station to the Millwall and Glengall Road sub- 
stations at an estimated cost of £100, also to install two 1,000-Kw. 
converters at the above sub-stations at an estimated cost of £5,000, 
and tenders are to be invited for the supply and erection of the con- 
verters and necessary switchgear. 

In connection with the experimental installation of three types 
of arc lamps recently placed in Bow Road and East India Dock 
Road with a'view to improvements in public lighting, the Com- 
mittee recommends that 77 “Angold” magazine flame arc lamps 
should be erected. The Committee further reports regard- 
ing the extension of plant at the generating station, which 
was reported upon to the Council, when the mutual standby 
of the Poplar and Stepney undertakings was approved in September 
last. The present load on the Council’s station, estimated at 
4,120 Kw. when negotiations were proceeding with Stepney on the 
subject of this second extension, had already reached 4,440 Kw., 
while the effective capacity of the plant installed and on order, 
assuming one 3,000-Kw. set being out of commission, would be only 
4,200 Kw., with a maximum overload, under the most favourable 
conditions, of 600 Kw. Stepney B.C. could not guarantee a standby 
during the winter 1912-3, and it was anticipated the load demanded 


-at the generating station would, at that time, exceed 5,200 Kw., 


being 1,000 kw. in excess of the effective capacity of the plant 
installed and on order. Negotiations for further standby and bulk 
supplies to be afforded to neighbouring electricity under- 
takings, were also proceeding. Under these circumstances, it would 
be necessary to at once proceed to make arrangements for the pro- 
vision of an additional 3,000-kw. set to be installed before the 
winter of 1912-13. The estimated cost of the proposed extension 
is £21,171, made up as follows:—Engine room plant, £8,316 ; 
boiler house plant, £8,880; pump room plant, £350; pumping 
station plant, £600; coal-handling plant, £2,000; switchgear, 
£1,025. The proposed extension includes the provision of coal- 
handling plant for conveying coal by mechanical means from 
barge at Limehouse Cut into the generating station. Provision 
was made, the Committee further states, in the contract with 
Messrs. Willans & Robinson for the supply of a duplicate 3,000-kw. 
turbo-alternator and condenser, if required, at the amount of the 
contract for similar plant now on order, viz. £7,581, and it 
recommends that a further order should now be placed with that 
firm at the sum mentioned, less prices of spare parts not required, 
and that the proposed extensions, to cost £21,171,should be approved. 
At the meeting on the 21st inst. these three proposals were agreed to 
with the exception of the last, which was not moved owing to the 
Finance Committee deferring the consideration of submitting an 
estimate, 

WILLESDEN.—A contract is to be entered into with the Aron 
Electricity Meter Co., Ltd., for the quarterly inspecting and testing 
of the bulk supply meters for the sum of £15 per annum on a six 
years’ contract. 

Str. Pancras.—Sanction has been received to the borrowing of 
£9,964 for electric lighting. Instructions are to be given for the 
preparation of a priced inventory of the Council’s electrical 
machinery, plant, and instruments, as required by the district 
auditor. 


Macclesfield,—The B. of G. has decided to have the 
new mental wards lit by electricity generated on the premises. 


Manchester.—The L. and N.W. Railway Co.’s Exchange 
Station, Manchester, which is really situated in Salford, is now 
electrically lighted, current being supplied by the Manchester 
Corporation. 


Mansfield.—The B. of G. has appointed a Committee to 
consider the advisability of installing an E.L. plant at the work- 
house infirmary. A scheme, with an estimate of the cost, is to be 
prepared by the Board’s architects. 


Oldham.—The Corporation Electricity: Committee has 
decided to apply to the L.G.B. for a loan of £19,567, made up as 
follows :—Turbine, condensers, water pipes and foundations, 
£6,424; switchboard extension and cables, £544; superheaters, 
£1,571; mechanical stokers, £2,028; mains. extensions (three 
years), £8,000 ; three years’ other expenditure, £1,000. 


Pontypool.—The U.D.C. has decided to improve the 


public lighting by erecting 10 new 4,000-c.P, arc lamps, the annual 
cost of which will be £14 each. . - 


Port Glasgow.—The T.C. has appointed an expert to 
advise as to the cost of installing an electricity station and the rate 
at which electricity could be supplied therefrom. — 


- Ramsbottom,—The Lancashire Electric Power Co. has 
applied to the B. of T. for permission to use overhead lines for the 


in of t ata:pressure of 230 volts for the purpose 
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_. Salford.—The B. of G. has appointed Messrs. Lacey and 


Sillar to advise the Infirmary Committee, and to ‘submit a scheme 
for lighting the infirmary by electricity, at a fee of 20 guineas. 


Southend-on-Sea,—The T.C. has instructed the elec- 
trical engineer to report on the application of the Leigh U.D.C. for 
asupply of current in bulk. 


Stoke-on-Trent.—The T.C. has decided to contribute up 
to £25 towards the cost of the promotion of the Bill of the 
L.MLE.A. 

Wellingborough.—The R.D.C. last week unanimously 
decided to assent to the prov. order for E.L. which is being applied. 
for by the Rushden and District E.L. Co. 


TRAMWAY and RAILWAY NOTES. 


Adlington.—At a meeting of the D.C. on Dectmber 20th 
a communication was received from the solicitors for the Preston, 
Chorley and Horwich Tramways Bill, stating that the company 
was applying for an extension of time for the completion of the 
tramway, &c. The Council assented to the proposed application to 
Parliament. 


Airdrie,—At a special meeting of the T.C., the Provost 
called attention to the prov. order being applied for by the County 


Council. to take over and extend the Lanarkshire tramways. It’ — 


was agreed to ask the promoters to include in the Order an exten- 


sion of the line from Lanehope Road, near Holytown, to Airdrie, “— 


and thereby tap a very populous district. 


Baildon,—The U.D.C. has had under consideration a 
report on the conference between representatives of the Council and 
the Tramways Committee of the Bradford Corporation, in refer- 
ence to a proposed tramway service for Baildon. It is estimated 
that the icost of the line, &c., wouldj be about £10,500. Two 
schemes were presented, viz.:—(1) That the Baildon authority 
should obtain the running powers and lease the line to Bradford ; 
(2) that the Corporation should construct the line and find the 
capital for everything. The latter scheme was the more favoured 
by the Baildon representatives, and it was suggested that in case of 
this proposal being adopted it would be necessary for Baildon either 
to contribute in money or else make concessions in the way of 
freedom from liability to district rate. ; 


Belfast.—The position of affairs in regard to the 
financial deal between the Corporation and the Cavehill and White- 
well Tramways Co. practically remains where it was before 
reference to the arbitrator, after the proceedings in the King’s 
Bench Division, Dublin, which resulted in the Court remitting the 
matter to Mr. Macassey, with the direction that he should find the 
value upon the basis that the undertaking was a going concern 
and a rent-producing undertaking. In brief, the situation now is 
that the arbitrator has confirmed his original award of £56,155 as 
the price to be paid for the undertaking, and the Corporation 
is advised by the Law Committee to take the opinion of 
counsel with a view to contesting the matter further. In 
other words, there is every prospect of another legal battle over 
the Cavehill tramways. A specially-summoned meeting of the Law 
Committee, to consider the matter of the amended award, was held 
last week in the City Hall. The meeting was a prolonged one, and 
no official report was supplied to the Press. We understand, how- 
ever, that it was decided to “take up” the-amended award on 
payment of the usual fees from Messrs. R. E. M‘Lean & Sons, 
solicitors for the arbitrator. It is stated that, in the meantime, 
the award will be submitted to Mr. Balfour Browne, K.C., and 
Mr. S. Ronan, K.C., for the purpose of obtaining their joint opinion. 
It was felt by a number of the members of the Committee that 
the arbitrator had not, in his present award, paid due regard to 
the evidence given on behalf of the Corporation at the last hearing. 
It is. erroneously ‘stated by a contemporary, in reference to the 
deputation sent across to London by the Corporation, that “the 
arbitration decided to hear no further evidence.” The fact is that 
the Cavehill and Whitewell Tramways Oo. decided not to offer any 
further evidence. 


Continental Notes,— Russ1a.— The Ministries of 
Finance and Ways and Communications have submitted to the 
Council of Ministers an application for the formation of a com- 
pany, entitled the “‘ Moscow-Podolsk Electric Railway Co.,” for the 
construction and working of an electric railway from Moscow to 
Podolsk. The line will have a length of 37 miles, and the cost of 
construction is estimated at about £790,000, one-third of which will 


bein share capital, and the remainder in debentures.— Board of 


Trade Journal. 
SwWEDEN.—The Swedish postal authorities are at present making 
some trials in Stockholm with an electric motor mail van, 


Dewsbury.—The T.C. has confirmed the proposal that 
application be made to the B. of T. for a provisional order author- 
ising the construction of tramways in Halifax Road. and along 
Willans Road to Staincliffe Road as far as the borough boundary. 

_ Glasgow.— Councillor, Roderick. Soot, has. gizgn notice 


that. He willpropose the'following at the’ next meeting of the 
ing 


T.C.:—“ That it be an instruction to the Tramway Committee to 
experiment with larger cars, either of: the bogie or corridor type, 
carrying over 100 passengers, or probably double the number 
carried at present, with one motorman and two guards (one for 
looking after the passengers, stopping and starting the car, and one 
for collecting the fares), so as to ensure the success of the present 
experiment of two 3d. stages for one 4d.” 


Hurst (near Ashton-under-Lyne).—A Sub-Com- 
mittee has been appointed to deal with the lease of the tramways, 


Lancaster.—At a meeting of the T.C. held on the 
20th inst., it was decided to cease the running of the electric cars 
between January Ist and April, on Sundays, the reason assigned 
being that the traffic did not meet the cost of current. 


Llanelly.—With only three exceptions the whole of the 
tramway men at Llanelly went out on strike on the morning of 
the 21st. The men selected the season when the traffic should be 
at its heaviest. They belong to the Dockers’ Union, and the cause 
of the strike is the non-recognition of the Union, and the alleged 
treatment of some of the men by the officials. The Dockers’ Union 
asked the company to recognise the Union so that an endeavour 
might be made to avert a stoppage, but the company refused 
to do so. The strike is causing great inconvenience in the town 


and district.. The company has issued a notice that it would 


be able to carry on only a limited service during. daylight, as 


‘the police were unable to guarantee protection to the line or to the 


officials, 


Manchester,—As the result of a poll amongst the car cleaners 
employed by the Corporation Tramways Committee, it has been 
decided to adopt the rotation system for dealing with the night work. 
At the present time .two-thirds of. the cleaners are perpetually on 
night work. As soon as possible this will be changed, so that each 
man will now do two weeks’ night work and one week on day work, 
Between 300 and 400 men will be affected by the change. 


Nottingham.—The whole of the Corporation’s tramway 
service was suspended on Christmas Day -so that every employé 
might have a holiday. The stoppage of electric cars means a loss 
in revenue to the Corporation of over £500. For the football 
match between Notts, County and Manchester City, enthusiasts had 
to use taxi-cabs, charabancs, and even costers’ barrows. 


Preston.—It has been decided by the Tramways Com- 
mittee to purchase three additional cars, and to extend the car 
shed, the estimated cost being £3,000. The Tramways Committee 
has declined a request by Preston Trades Council asking for a public 
inquiry into certain statements alleged to have been made by the 
chairman of the Committee. At the same time it is prepared to 
receive a deputation on the question. 


Rossendale.—The year 1911 has been an eventful one, 
electrically speaking, for Rossendale Valley, having witnessed the 
opening of the new electric car service between Bacup and Roch- 
dale, a distance of seven miles, also the inauguration of the electric 
supply in Bacup, theCorporation taking current from the Rawtenstall 
Corporation, while Haslingden has just celebrated the commence- 
ment of the electricity supply in the borough, Accrington Corpora- 
tion supplying the current. Bacup is now linked with Rawtenstall 


and Accrington and also with Rochdale by electric car service, and 


all routes are well patronised and appreciated. 


Salford.—The Tramways Committee has recommended 
the purchase of 20 top-covers for the bogie cars. This is in 
response to a request from many of the regular travellers on the 
Salford system, the covered cars now in use being highly 
appreciated. 


Tynemouth,—The Parliamentary Committee of the T.C. 
has received a letter from the secretary of the Tynemouth Electric 
Traction Co., stating that the directors could not accept the con- 
ditions of the Council as to the suggested extension of the system 
by railless trolley cars, but that any modified proposals which the 
Council might submit on the matter would receive the. company’s 
consideration. The town clerk was instructed to communicate 
with the company and state that the Committee would be prepared 
to reconsider the question of road widenings, but that the company 
must take the other conditions of the Council as final. 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Australia,—N.S.W. GoverNMENT RaiLways.—January 
8th—Four 1,000-Kw. rotary converter units, January 22nd.— 
Supply and erection at the White Bay power house, Sydney, of 
eight water-tube boilers, with superheaters, economisers and mecha- 
nical stokers. January 29th—A 25-Kw. booster set. Particulars, 
Electrical Engineer’s Office, 61, Hunter Street, Sydney. 

_ Japuary 9th.—Agcumulators,. booster, switchboard ‘and acces- 
eories, for the-Subiaco Couricil.. Town Clerk’s-office. - Deposit of 
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MELBOURNE.—January 9th. Three tons.of bare hard-drawn 
copper cable, for the City Council. See “ Official Notices” Decem- 


ber 22nd. 


Austria-Hungary,— January 20th. The time for 
receipt of tenders for the electric lighting of Bjelina, Bosnia, has 
been extended to January 20th. Conditions of tender at Board of 
Trade Commercial Intelligence Department, London. Tenders to 
the Stadtmajistrat, Bjelina, Bosnia.— Board of Trade Journal. 


Belgium.—January 9th. The municipal authorities of 
Ghent are inviting tenders for the supply and installation of a new 
steam turbine and alternator at the central electric lighting station 
in the town. 


Birmingham,—January 8th. (a) Supply, delivery and 
erection of 50 electric tramway cars ; (b) 1,700 tons of improved 
steel girder rails, and 3,500 pairs of fishplates. Mr. A. Baker, 
general manager, Tramway Offices, Corporation Street, Birmingham. 


Dartford.— January 23rd. One high-speed vertical 
uniflow engine, tandem generators and three-wire balancer, three 
superheaters and extensions to pipework, switchboard and elec- 
trically-driven centrifugal pump, for the U.D.C. See “Official 
Notices’ December 15th. 


Duablin,—January 30th. Dublin Port and Docks Board. 
Two 4-ton electric portal wharf cranes. Specification, £1 returnable, 
from Sir J. P. Griffith, Engineer to the Board, East Wall, Dublin. 


Edinburgh.—The Governors of George Heriot’s Trust 
invite tenders for the electric lighting and power installation in the 
science laboratories now under construction at George Heriot’s 
School. Mr. John Anderson, superintendent of works, Heriot Trust 
offices, York Place, Edinburgh. 


France,—January 5th. The French Post and Telegraph 
authorities in Paris are inviting tenders for a multiple telephone 
board for the Central Telephone Exchange. 


Hornsey.—January 11th. One steam dynamo set (either 
reciprocating or turbine), for the T.C. See “Official Notices” 
December 8th. 

London,— 10th. Arc lamps 
for the B.C. See ‘‘ Official Notices” to-day. 


Manchester.—Januarf 9th. (a) Steel girder tramway 
rails ; (b) steel tie-bars for tramway rails. For (a) deposit of £1 1s, 
required. Specifications and forms of tender from Mr. J. M. 
McElroy, general manager Corporation Tramways. 


New Zealand, — March 7th. Napier Corporation. 
(1) Permanent way, overhead work and supply mains ; (2) power 
station, car-shed and repair-shop equipments; (3) rolling stock. 
Deposit 24 per cent. Specifications can be seen at the Board of 
Trade Commercial Intelligence Branch in London. 


Radcliffe.—January 13th. Electrically-driven centri- 
fugal or turbine pump for the U.D.C.'s sewage disposal works. 
W. L. Rothwell, surveyor. 


Rotherham, — January 10th. One 500-Kw. rotary 
converter, for the Corporation. See “ Official Notices ” to-day. 


Siam,—Banoxox. March 15th. Tenders are invited 
for the supply and erection of an electric power station with 
a capacity of 3,000 Kw. ‘Tenders, on the prescribed forms, to the 
Ministry of Local Government, Bangkok. For further particulars 
see this column for November 24th. 


Slough.—January 3rd. Public lighting for a year, for 
the U.D.C. Surveyor, 4, William Street. 


Spain.—Tenders have just been invited by the municipal 
authorities of Cenicientos (province of Madrid) for the concession 
for the electric lighting of the town during a period of 15 years. 


Swansea, — January 6th. Water-tube boilers, super- 
heaters and mechanical stokers, for the Corporation Electricity 
Department. See ‘‘ Official Notices” December 15th. 


Turkey.—Tenders will be received at the “ Ministére des 
Travaux Publics,” Constantinople, up to 2 p.m. on February 20th, 
for a concession for the supply of electric light and power to the 
town of Adalia, which has a population of some 30,000. For 
particulars see this column December 22nd. 


Walthamstow.—Tenders are to be invited for doubling 
the tramway track at the “‘ Bell” Corner, Forest Road. 


West Hartlepool,—January 2nd. 191 tons steel rails, 
3 tons fish plates, 11 pairs manganese cast-steel spring points (12 ft. 


. long), 11 crossings, end reconstruction of tramway permanent way 


(Park route), for the T.0. Mr.’N. F. Dennis,--borough~enginte 
(returnable deposit £1 1s, for each contract), : 


CLOSED. 


Australia,—The Australian Mining Standard announces 
the placing of the following Commonwealth contracts :— 


Victor1a.—Postmaster-General’s Department :— 

€0,000 porcelain insulators, £475.—Western Electric Co. (Australia), Ltd. 

36,000 earthenware conduits, £4,202.—George Sweet. 

8,500 galvanised-steel spindles, £425.—Williams & Co. 

Supply of Robertson carbon-filament and Osram lamps, total £331.—British 
General Electric Co., Ltd. 

WEsTERN AUSTRALIA.—Postmaster-General’s Department :— 
5,000 zines for gravity cell, at Is. 1d. each.—A. W. Dobbie & Co. 
instruments and accessories.—J. Bartram & 
ty., Ltd, 

15 tons galvanised-steel wire, at £16 11s. 6d. per ton; 90 tons hard-drawn 
copper wire, at £70 1s. 6d. ton; 1 ton galvanised-iron wire, at 
£16 1s. 6d. per ton ; 10 tons, at £11 19s. per ton.—R. Johnson, Clapham 
and Morris, Ltd. 

Dust extractors, dessicating apparatus, also various instruments and 
telegraph apparatus.—Siemens Bros. & Co., Ltd. (England). 

80 miles tinned-copper wire, at £3 15s. per mile ; 3 miles, at £3 2s. per mile. 
—British Insulated and Helsby Cables, Ltd. 

Telephone cable, lead-covered, paper-insulated : 2 miles, 104 pairs, at £310 
per mile ; 84 miles, 78 pairs, at £281 per mile ; 12 miles, 52 pairs, at £173 
per mile ; 6 miles, 26 pairs, at £116 per mile ; 5 miles, 18 pairs, at £70 
per mile ; 5 miles, 4 pairs, at £31 per mile ; 8 miles, at £366 per mile ; 
5 miles, at £25 per mile ; 50 miles tinned-copper wire, at £9 17s. 6d. per 
mile ; 25 miles ditto, at £7 17s. 6d. per mile.—W. T. Henley’s Telegraph 
Works, Ltd. 

10 tons phosphor-bronze wire, at £78 Os. 11d. per ton ; 80 tons ga‘vanised- 
iron wire, at £10 &s. per ton.—Geo. Wills & Co. 

50,000 insulators at 432d. each, and 90,000 at 1}$d. each.—Dalgety 
and Co. 

QUEENSLAND.—Postmaster-General’s Department :— 

Extension of common-battery main distributing framework and equipment, 
£411.—Western Electric Co. (Australia), Ltd. 

Galvenised-iron tubular cross-arms.—Stewart & Lloyds, Ltd. 


The following acceptances are announced in the Mining and 
Engineering Review :— 
Vicror1a.—Postmaster-General’s Department :— 

One mile copper rubber-insulated wire, three-twisted conductors, £8 10s. 
per mile ; 17 miles copper rubber-insulated wire, two-twisted conductors, 
£5 15s. per mile ; 28 miles single bridle wire, £7 3s. 6d. per mile ; 10 tons 
twisted pair outside distributing wire, £145 per ton; 100 miles twisted 
pair copper V.I.R.-insulated wire, £17 7s. 6d. per mile.—W. T. Henley’s 
Telegraph Works Co., Ltd. 

Supply and installation in working order of an automatic switchboard, 
together with all associated apparatus, at the Post Office, Geelong, 
£14,298.—Automatic Telephones (Austraiasia), Ltd. 

One motor-generator and accumulators, complete, at the Central Telegraph 


Office, Melbourne, £450.—T. K. Steanes. 
20,000 insulators, stoneware, £250.—The Firebrick Insulator and Pottery 


Co. Pty., Ltd. 
Victorian Railways Department :— 

Electrical staff instruments.—McKenzie & Holland, Ltd. 
QUEENSLAND.—Postmaster-General’s Department :— 

60 miles wire, single bridle, at £5 1€s. 6d. per mi!e.—Brabant & Co. 

70 miles wire, tinned copper, No. 20 8.W.G., at £2 19s. 6d. per mile.— 

Armorduct Manufactuiing Co., Ltd. 

Department :— 

ae cone, paper-insulated, lead-covered, £69 per mile.—Noyes Bros. 

y-, Ltd. 


Bristol.—The Docks Committee of the T.C. has accepted 
the tender of Messrs, Siemens for signal apparatus at the swing 
bridge at Avonmouth ; and that of Messrs. J. H. Holmes & Co. for 
a spare armature for the granary motors. 


Glasgow.—The T.C.’s Committee on Tramways, Works 
and Stores has recommended acceptance of the following offers :— 
Brass rollers.— Chas. Henderson & Co., Ltd. 


Testing transformer.—Brown, Boveri & Co., Ltd. . 
D.C.C. wire.—London Electric Wire Co. & Smiths, Ltd.; British Insulated 


and Helsby Cables, Ltd. 
V.1LR. cable.—British Insulated and Helsby Cables, Ltd. 


The general manager of the tramways department has been 
authorised to hire from the Bell Punch and Printing Co., Ltd., 
London, additional punches similar to those already hired from the 
company, at the rate of 10s. per punch per annum, inclusive of 
maintenance. 


Ipswich,—The T.C. has placed with Messrs. Willans and 
Robinson, Ltd., an order for a second 1,000-kw. turbine, with 
dynamos and switchgear. 


London, — SourHwark.— The B.C. has received the 
following tenders for the supply and fixing of six new mechanical 
chain-grate stokers to the boilers at the electric light station :— 


Bennis & Co., pee ee oe oe 
Underfeed Stoker Co., Ltd. .. ae ee ee 1,288 


Ship Lightirg.—Messrs. Siemens Bros. Dynamo Works, 
Ltd., have obtained the contract for the supply of tantalum 
traction-type lamps for ship lighting, &c., from the Royal Mail 
Steam Packet Co., for a period of six months, commencing 
January Ist, 1912. 


Southend-on-Sea,—The T.C. has accepted the following 


tenders :— 
Messrs. Ferranti, Ltd.—Traction meters on cars, £101. 
Messrs. Doulton & Co., Ltd.—1,000 insulators for electric strip, 2s. 6d. each. 
Messrs. Kerr, Stuart & Co.—45 tons of steel tram rails, £6 15s. per ton; 


fishplates and bolts, £300. 
Taunton. — The T.C. has accepted the following 
tenders :— 


Blectric and-Ordnance Acce Co.—Induced-draught fan, £48- 
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PORTHCOMING EVENT. 


Association of -Charge.—Saturday, January At St. Bride’s 
Institute, ‘Bovial. Dance. 


INOTES. 


Dundee Council and the Sale of Lamps, &.—We 
understand that on 22nd inst. there was taken out of Court by a 
Joint Minute an action under which Mr. E. J. B. Lowdon, electrical 


engineer, Dundee, sought to interdict the Town Council of Dundee | 


from selling electric lamps, shades or wire to private consumers, 
The action was settled by the town clerk giving a letter in the 
following terms :— 


“E. J. B. Lowdon, Esq., 
“ Electrical Contractor, Dundee. 


“Dear Sir,—Referring to action of interdict raised at your 
instance as pursuer against the Lord Provost, magistrates and City 
Council of Dundee as defenders, I, on their behalf and on the con- 
dition that said action is taken out of Court by a joint minute, 
hereby undertake that the defenders shall not until statutory 
powers are obtained to enable them to do so sell to private con- 
sumers electric lamps, shades or wire, or in aby way exceed our 
present statutory powers.—Yours faithfully, 


(Signed) Ws. H. BuytH Martin, 
“ Town Clerk.” 


“18th December, 1911. 


Institution and Lecture Notes,—AssociaTIoN OF 
MINING ELECTRICAL ENGINEERS.—At a meeting of the West of 
Scotland Branch, held last week at Glasgow, a paper was read by 
Mr. C. Jones, of the South Wales Branch, on “Earthing, Earth 
Plates and Leakage Detectors.” The author maintained that the 
ideal leakage protective apparatus should be designed to operate in- 
stantaneously on a leakage current equal to a very small fraction 
of normal load current, so that it might discover leaks in their 
incipient stages and before an accident occurred. Discussing the 
subject of the earthed or insulated neutral, the author remarked 
that probably the most important questions were whether it was 
wise to use a resistance between the neutral and the earth, and what 
the amount of such resistance should be. 


_INSTITUTION OF ELECTRICAL ENGINEERS (NEWCASTLE LOCAL 
SECTION, STUDENTS).—Mr. Vesey Brown, chairman of the New- 
castle Local Section, presided over a meeting of Students at 
Armstrong College on December 15th, at which it was decided to 
hold meetings for Students every fortnight and to arrange visits. 
A committee of Students was appointed. The chairman clearly 
explained the working of the Students’ Sections in London, Man- 
chester, and elsewhere. ‘As regarded the proposed modifications to 
the Articles, he stated that advices had been received from London 
of the present intention of the Council that Students should not 
exceed the age of 27 years,:and that the subscription for Students 
should.be one guinea per annum up to their 2Ist birthday, and 
14 guineas afterwards. There was to be no entrance fee. A large 
number of engineers engaged in the district signified their intention 
of joining the Institution. The enthusiasm shown at this and 
other recent meetings by Students augurs well for the organisation 
of a strong and successful Students’ Section in Newcastle. Those 
interested in this movement, who have not already cbtained appli- 
cation forms, should communicate without delay with the honorary 
secretary, Mr. H. W. Clothier, Hawthorn Villas, The Green, 
Wallsend-on-Tyne. . 


INSTITUTION OF ELECTRICAL ENGINEERS (NEWCASTLE LocAL 
SEcTION).—The annual dinner took place on December 20th. Mr, 
C.. 8. Vesey Brown was in the chair, and over 100 guests were 
present, including the Deputy-Lord Mayor of Newcastle (Councillor 
Herbert Shaw), the Sheriff of Newcastle (Councillor C. T. Stable- 
forth), Mr. Ferranti, Mr. Kingsbury, Prof. Louis, Prof. Thornton, 
Col: Saxton White and Mr. H. W. Clothier (secretary), 

Prof. Henry Louis proposed ‘‘The Institution of - Electrical 
Engineers.” He said he did not think that any branch of engineer- 
ing had been more affected by electricity than that of mining. He 
could not believe that there was anything inherently dangerous in 
electricity as applied to coal mining, and he certainly could 
not see that there. was anything more dangerous in an occa- 
sional electrical spark than in a .continuously blazing flame 
such as one hadin a miner’s lamp. The tendency nowadays seemed 
to be to. take refuge in repressive legislation rather than to trust to 
their inventive capabilities. Tbis was not the spirit which actuated 
the colliery owners about a century ago, when they were faced with 
the problem of using a light in coal mines. The question of long- 
distance transmission of power was of supreme importance, and in 
Mr. Ferranti they were entertaining one who had taken a leading 
part in this development, and had lived to see his schemes come to 
frnition—The President, in reply, said that with regard to the 
Parliamentary -Committee’s proposal to exclude electricity from 
coal mines where naked lights were not allowed, the Institution 
protested ; its request to be heard in the matter was 
and it was eventually. agreed tha 


gran tthe Apt 
should go through on a reasonable basis. When 


they got electricity within the reach of all the different 
demands for which it was suitable, what they were doing to-day 
would be nothing compared with the electrical developments of 
the future. Referring to the affairs of the Institution, it had been 
represented to him that it should be kept a professional Institution, 
but electricity with them was not a hobby, and they were in it to 
make a living. The commercial side, however, had not been 
recognised in the past as it ought to have been. His wish was to 
try and improve the commercial side, because in any scheme the 
purely electrical engineering part was an item only. In order that 
the Institution might represent electrical engineering, it was neces- 
sary that it should include all who contributed to electrical work, 
and progress could only be made by co-operation between all 
sections of the industry. A large membership and the necessary 
funds were essential to making the Institution more useful. 

Mr. J. H. Holmes proposed the toast of “‘The Armstrong College, 
Learned Societies and Other Guests,” which was replied to by Col, 
Saxton White on behalf of the North-East Coast Institute of Ship- 
builders and Engineers. Dr. Andrew Smith, replying for “The 
Newcastle Clinical Society,” drew a parallel between his profession 
and that of his hosts, in that they were all children of science ; he 


instanced the case of the Panama Canal as an example of the inter. - 


action between electrical and medical science, as it had been made 
possible, by the efforts of members of his profession, to bring the 
completion of this work in view, and to ensure that the majority 
of the workmen would not die. 

Mr. J. E. Kingsbury proposed “The Newcastle Local Section,” 
and pointed out that a local Section was not to be looked upon as 
a branch, but as being composed of a number of members of the 
Institution of Electrical Engineers who met together outside 
London for the discussion and the elucidation of difficulties, 
Mr. C. S. Vesey Brown replied, and said that the expeditious 
manner in which the initial steps towards the formation of the 
Students’ Section had been carried through reflected great credit 
on their secretary, Mr. Clothier, who had been instrumental in having 
the age limit raised to 27. He suggested that many difficulties 
regarding the new Articles would not have arisen had Mr. Ferranti 
visited the various Sections, and delivered the speech he had heard 
that night. . He agreed that the commercial side of the Institution 
was a highly important one, because selling was, perhaps, the most 
difficult branch of the engineering profession. So far as their own 
Section was concerned, it had been decided to develop the social 
side of the Institution, and to hold meetings in other towns in 
order to give members at a distance an opportunity of taking part 
in their discussions, 

INSTITUTION OF ELECTRICAL ENGINEERS (ScoTTisH LocaL 
SECTION).—At the first meeting in Edinburgh of the Scottish 
Local Section, last week, Prof. Baily read a paper on the equip- 
ment of the electrical engineering laboratory at the Heriot-Watt 
College. Recently the laboratory has been greatly enlarged, while 
there have been important re-arrangements. Considerable addition 
has also been made to the equipment. 


JUNIOR INSTITUTION OF ENGINEERS.—The Presidential address 
by Commendatore G. Marconi, on “ Engineering Considerations in 
Wireless Telegraphy,” has been postponed from January 5th. 

Sir Douglas Fox, presiding last week at the 117th’ award of 

certificates at the Crystal Palace School of Practical Engineering, 
said that in thatschool they were encouraged to obtain a general 
knowledge of engineering rather than to specialise. There was 
nothing more unwise than for a young engineer to fix his mind on 
one particular branch, until he had obtained a good knowledge of 
all the various branches, which would place him in a position to 
make up his mind. 
. Mr. Alex. Anderson, of Wishaw, recently delivered a lecture 
on “Electricity: Its Generation and Application to Mining,” 
to a meeting at Larbert, under the auspices of the West of Scotland 
Branch of the Association of Mining Electrical Engineers. 


Scottish Coast Cables.—The inhabitants of the island 
of Tiree have decided to appeal to the Postmaster-General for the 
installation of wireless telegraphy between Tiree and Tobermory. 
The restoration of telegraphic communication to the islands of 
Islay and Tiree has been seriously delayed by the recent tempestuous 
and unsettled weather. 


Fatalities,—A miner, who was working at the coal- 
cutting machine at Barrdyke Colliery, Cambuslang (Summerlee Iron 
and Coal Co.), was killed on Friday last. 

It is reported that, at the conclusion of a breaking-up party ata 
school at Rochester, an electrician named Whitaker suddenly died, 
through, it is said, coming into contact with a live wire. 

A Central News dispatch from Berlin says that the explosion of an 
electric lamp at a picture theatre caused a panic and a rush in 
which two children were killed. 


The Indian Visit.—An example of a modern direct- 
coupled petrol-driven electric generating set may be seen any 
evening on the Maidan, where it is employed supplying current for 
about 300 lights, to enable work to be carried ont at night in 
connection with the Royal Pandal, which is now being erected. 
This installation was supplied and erected at a day's notice by 


Messrs. Pyne Hughman & Co., who are sole agents in India and 


Burma for the Aster Engineering Co.—Zhe Statesman, Calcutta. - 


Faraday House.—The next term opens on January 8th, 
of vill be commenced, The: 
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Appointments Vacant.—Commercial assistant in the 


Bradford Corporation electricity department (£250); temporary 
assistant for the Barrow-in-Furness Corporation Electricity Works 
(£3); assistant inspecting engineer for Provincial Cinematograph _ 
Theatres, Ltd. (£2); switchboard attendant for the Bermondsey 
B.C. (323.). See our advertisement pages to-day. 


Loss of the ss. Princess Patricia.—aAt the close of the 
B. of T. inquiry into the cause of the stranding of the steamer 
Princess Patricia, last week, the Court found that it'could only be 
explained by the theory that the compass was deflected by an 
electric lamp in the pocket of the look-out man, who was stationed 
2 or 3 ft. from the compass. On the face of things, the suggestion 
seems absurd ; it was, however, given in evidence that the lamp 
when held 8 or 10 in. above the compass caused a deflection of 
about 8°, and at a distance of 2 ft. it deflected the needle about 4°. 
The effect was apparently due to the tin (i.e., tinned steel) case of 
the lamp: obviously the magnetic effect of the lamp circuit would 


. be insignificant—and it was not stated that the lamp was actually 


alight. 


Arc Works Benetit Society.—Last Saturday week the 
annual general meeting of the members of the Arc Works Volun- 
tary Sick Benefit. Society was held in the Recreation Room, at the 
Aic Works, Chelmsford, Mr. A.J, Hodgson, the general manager, 
presiding. The report, submitted by the secretary (Mr. W. G. 
Bickmore), for the year_showed that contributions to the general 
fund amounted to £210, and the donations from Messrs. Crompton 
and Co., Ltd., to £63, other receipts bringing up the total income to 
£316. The total number of sick pay days for the year was 3,545, 
or an average. of nearly 8 days per member. There are 467 
members, an increase of 17 for the year. The reserve fund stands 
at £103. The annual meeting of the subscribers of the Arc Works 
Voluntary Infirmary and Dispensary Fund followed. The income 
was £35, which was disbursed by donations to the local hospital 
and dispensary. The report of the Arc Works Benevolent Fund, 
which is supported entirely by Messrs. Crompton & Co., Ltd., was 
then read. It is intended to relieve any special cases of necessity 
among their employés who have done good service during the year. 
Grants amounting to £18 inall were distributed in weekly amounts 
among seven cases. 


An Electro-textile Competition.—The Société Indus- 
trielle de Mulhouse (Alsace) is organising a number of competitions 
for 1912, amongst which is one for a new application of electricity 
in the bleaching, dyeing and textile printing industries. 


the Telephone Transfer.—Before our next issue 
appears, the Post Office will be the sole telephone authority for this 
country, and we take this opportunity of expressing our sense of 
the indebtedness of the community to the directors, staff and 
cmployés of the National Telephone Co. for the splendid work 
which they have done in the past, in the fave of innumerable 
difficulties, harassing restrictions, and continual and vacillating 
interference on the part of Parliament. That in spite of all these 
obstacles to progress the company has built up a magnificent busi- 
ness on sound financial lines, and has rendered to the public 
excellent service during the past 30 years, is a fact reflecting the 
greatest credit upon all engaged in the undertaking, and we con- 
gratulate them most heartily upon their record, whilst expressing 


. the hope that their future, under the new régime, may prove, in 


spite of all misgivings, both prosperous and congenial, 


The Association of Consulting Engineers.—We 
have received from the hon. secretary of the Association, Mr. A. H. 
Dykes, a copy of the Rules which have been drawn up by a com- 
mittee appointed for that purpose. The subscription is to be one 
guinea per annum ; there will be only one class of Member, who 
must be in practice as a consulting engineer, of approved standing, 
and a full Member of the Institution representing the particular 
branch of the profession in which he practises, but must not be a 
member of, partner in, or agent for any firm with which he may 
have to deal on behalf of his clients, or a director, employé or agent 
of any company doing engineering insurance work, and must not 
be connected with any concern that advertises or canvasses 
for consulting work. A member is forbidden to accept 
trade commissions or any indirect profit in connection 
with his professional work, to have any financial interest 
in firms with which he may have to deal on behalf of his clients 
without disclosing the fact in writing, to receive any royalty on 
patented articles or processes used on work done for his clients 
without authority from them in writing, to be the medium of pay- 
ments except at the request of a client, to accept work in connection 
with which another Member has been appointed, to advertise or 
answer advertisements for consulting work, to solicit or pay com- 
mission for work, or to do anything which prejudices his position 
4s a consulting engineer. New members are elected by the Com- 
mittee after notice of their nomination has been given to all the 
Members. Each candidate must be supported by four Members of 
the Institution to which he belongs. Members who break the Rules 
are liable to expulsion, after an opportunity for explanation has 

given. 

Tke formation of the Association will be celebrated by a dinner 


in January, 


‘OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements, 


Central Station Officials.—The Bridlington T.C. has, 
by 11 votes to 7, referred back to the Electricity Committee a 
recommendation that the salary of Mr. A. J. BECKETT, horough 


electrical engineer, should be increased by five annual instalments - 


of £20 each from January Ist, from £300 to £400 per annum, on 
Mr. Beckett agreeing to remain with the Council for five years, 
and to forego for work done, after the end of 1911, any commission 
which, as consulting engineer, he would otherwise have been 
entitled to. Mr. Fenby, who opposed, considered it unfair to tie 
Mr. Beckett to Bridlington for five years, and that the recommend- 
ation would prevent him from getting promotion. 

Mr. F. W. HIGHFIELD, consumers’ engineer in the Worcester 
electricity department, has been appointed showrooms assistant to 
the Birmingham electric supply department. There were 117 
applications, 

Mr. H. TayYtor, late shift engineer Luton Electricity Works, 
has been appointed boiler house’ superintendent, and Mr. W. J. 
Rasy, senior switchboard attendant, has been appointed shift 
engineer. 


Genera),—Mr. Grorce Barour, of Balfour, Beattie and 
Co., Ltd., Edinburgh and London, has made hosts of new friends in the 
Govan division, as the increase in the Unionist vote shows. Through- 
out the contest he worked at high pressure, and from morning till 
night he was engaged discussing political questions with workers 
and addressing meetings. His speeches on the Insurance Act 
attracted very wide attention, not only in the constituency but 
throughout the country. Interviewed by a representative of the 
ELECTRICAL REVIEW, Mr. Balfour stated that he had never known 
working men to be so gravely concerned regarding any great 
question as they were in the case of the Insurance Act. Only time 
was needed, he thought, for them to study it, and, once they under- 
stood its real meaning, they would not tolerate it. It'is understood 
that Mr. Balfour, had he wished, could have had a safe seat, and the 
pluck he has shown in fighting Govan, where the majority against 
him at the General Election was so large, is greatly admired. 

Mr. C. LLEWELYN Davies has been appointed solicitor to the 
Post Office jointly with Str Ropert Hunter, K.C.B., “ who will 
continue to act until the arrangements connected with the 
— of the National Telephone Cv.’s undertaking are com- 
p e 

-LorD FurNEss has been elected deputy chairman of the Metro- 
politan Railway, in place of the late Sir William Birt. Mr, .Paul 
Speak is to be appointed an additional director. 

We are informed that Mr. E. C. REED, chief publicity writer to 
the Westinghouse Co.’s Publishing Department, has been appointed 
sales manager to Messrs. Miles Sykes & Sons, of Calder Works, 
Sowerby Bridge. Mr. Reed will take up his new duties early in the 
the new year. ; 


CITY NOTES. 


Schuckert Electricity Co. 


Tue Elektrizitaéts Gesellschaft vorm. Schuckert Co. is now mainly 
an investment undertaking, although the company still owns 
certain central stations. The directors’ report for 1910-11 draws 
attention in the first place to the known loan transaction with the 
Siemens-Schuckert Works, which necessitated an increase of 
£500,000 in the company’s share capital, Negotiations in regard 
to the supply of Northern Bavaria with electrical energy had led 
to the conclusion of many contracts with local authorities in con- 
nection with the recently-opened station at Ansbach. These local 
authorities were to be supplied in three years, provided that the 
applications guaranteed a suitable return. The northern long- 
distance cable in the Erlanger district had been brought into use 
in regard to 42 communes, whilst the western cable to Lower 
Franconia, which was to supply 85 communes, was in course of 
construction, and would be started in the present winter. The 
report also refers to the formation of the Franconia power works, 
in which the company and the towns of Nuremberg and Furth 
were interested, and which proposed the erection of works for 
affording a supply to those two towns by- the end ofjl912. The 
following figures are extracted from the accounts :— 


1910-11. 1909-10. 
Sharecapital .. .. #8,000,000 .  £2,500,000 
Gross profits .. ee 862,000 826,000 
Net profits and balance forward .. 298,000 260,000 


The dividend on the additional share capital of £500,000 is only 
payable for six months. Among the assets the shares of £2,247,500 
held in Siemens-Schuckert works remain unchanged as contrasted 
with 1909-10, and central stations stand at £74,000, as against 
£129,000 a year ago, On the other hand, securities have risen 
from £1,873,000 to #£1,987,000, and syndicate holdings. from 
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Siemens-Schuckert Works. 


THE report of the Siemens-Schuckert Werke for 1910-11 refers 
to the acquisition of new sites in Berlin and Nuremberg for 
the extension of works, which would be completed in the 
course of the new financial year. The new cable factory 
in Gartenfeld was approaching completion, and a new build- 
ing for the construction of transformers was being erected in 
Nuremberg. Two loans of a total of £3,000,0U0 had been raised 
for the purpose of proceeding with the extensions, as well as for 
the increased stocks of materials, manufactures and outstanding 
debts. The degree of employment during the year was such that 
night shifts had frequently to be worked, notwithstanding the 
enlargement of the works, and a further augmentation in the 
orders had taken place in the first months of the new year. The 
company’s works in Germany and elsewhere delivered 95,116 
machines, motors and transformers in 1911 of a total of 2,646,327 
H.P., this number comparing with 66,227 of 2,100,879 H.P. in the 
preceding year, and the advance in individual outputs again kept 
step with the increase in the turnover. Motors up to 16,000 H:P. 
were constructed for reversing rolling mill trains, and jprimary 
machines up to 21,500 Kw. at 1,000 revolutions were carried out 
for power stations. The extensive use of metallic-filament lamps, 
the rearrangement of tariffs, and the great progress of driving by 
electric power, had led to the further development of existing 
central stations, to the establishment of new overland stations, 
and to a more abundant opportunity for work. Electrical working 
in the mining and iron and steel industries had made progress, and 
orders for winding engines were again received to a large extent. 
Apart from the growing interest in overland electric railways and 
industrial railways, the Prussian State Railway authorities had 
decided, as the trial section between Dessau and Bitterfeld had 
proved fully satisfactory, to make various extensions of this 
method of electrical working. -The report adds that despite the 
abundance of work available, it was impossible to maintain the 
prices of manufactures on the level which prevailed in 1909-10, 
The accounts show the following figures for the two years :— 


1910-11. 1909-10. 
Ordinary capital £4,500,000 £4,500,000 
Bond capital .. 2,458,000 969,500 
Non-terminable 64 per cent. loan 1,500,000 a 
Gross profits .. 18,000 695,000 
General expenses Se 95,000 74,000 
Depreciation provision we ae 60,600 50,400 
Net profits 526,000 
Placed to reserve fund 125,000 - 
Bonuses .. és 65,000 50,000 
Benevolent fund 17,500 17,500 
Dividend .. ow 460,000 450,000 
percent. .. 10 


The ordinary capital and non-terminable loan are held in almost 
equal halves by the Siemens & Halske Co., and the Schuckert Co. 
During the year the number of officials and workmen, including 
the foreign branches, increased by 14;000 to 66,000. 


African Trans-Continental Telegraph Co., Ltd, 


THE following circular was issued by the company :—‘‘ The annual 
reports and balance-sheets submitted at the recent general meetings 
of the company, and the chairman’s remarks. at those meetings, 
will have shown you the position of the company’s affairs. This 
position is further apparent in the accounts as received for the year 
ended March 31st, 1911, which show that the company’s indebted- 
ness has increased. to £105,799. The revenue has fallen from 
£4,662 in 1904—the first year after the completion of the line to 
Udjidji—to £3,076 in 1911. As there appears to be no prospect of 
the revenue improving sufficiently to show a surplus over expendi- 
ture, and there are no means of reducing the general indebtedness 
of the company, your directors, after consulting the principal 
shareholders and creditors, have come to the conclusion that it is 
desirable for the company to go into voluntary liquidation forth- 
with. Itis proposed to appoint Mr. Percy Johnstone Baird, who 
has for several years been familiar with the accounts of the com- 
pany in Africa, as liquidator.” 

An extraordinary general meeting of the company was held on 
Wednesday, last week, at the office, 2, London Wall Buildings, E.C., 
to consider the advisability of winding up. 

The DUKE OF ABERCORN, who presided, moved a resolution for 
voluntary liquidatioon. He said that the company was formed at 
the instance of the late Mr. Cecil Rhodes in 1892, with an initial 
capital of £140,000 for the purpose of constructing a line from 
Salisbury, in Southern Rhodesia, to which point a telegraph line 
had already been constructed by the British South Africa Co. to 
Wady Halfa, in Egypt; adistance of 3,000 miles. The capital of the 
company was increased in 1898 to £300,000. Mr. Rhodes’s original 
idea of a Cape to Cairo line was to assist in the development-of the 
territories through which the line would pass and to compete with 
the submarine cables in through traffic to Europe. When this pro- 
ject was first started the cost of cable messages between England 
and South Africa was about 9s. a word, as against 2s. 6d., which 
was the estimated cost by an overland route. The Cable Co.’s 
charges, however, had now been reduced to 2s. 6d. per word. Of 
the issued capital of £226,850, £86,577 was subscribed by the British 
South Africa Co., and £84,354 by Mr. Rhodes or his trustees. 
Great difficulty was experienced in the early days of the 
construction, one section being destroyed during the rebellion. The 
line had only been carried so far as Udjidji, in German East Africa, 
and to build and maintain the line so far as it had, the company 
had had to incur a debt of £105,539 to the British South Africa 
Co. No construction had taken place since 1903, and it was 
estimated that it would cost a further £50,000 to complete the 


missing gaps in German East Africa and Uganda, amounting to 
550 miles, before the Cape to Cairo telegraph line would be com: 
pleted. They would have noticed from the recent annual reports 
and balance-sheets, and the chairman’s remarks at the general 
meetings, what. was the position of the company, and they would 
have been prepared for the notice sent them with regard to the 
proposed liquidation of the company. It was with much regret 
that they had called the shareholders together for this purpose, 
but having regard to the position he had set out, there was, he wag 
afraid, no other solution of the difficulty. 

Mr. R. MAGUIRE seconded the resolution, which was adopted 
unanimously, 


German Electrical Companies. 


The Deutsche Beck Bogenlampen Gesellschaft, it is stated, has now 
brought to a conclusion the negotiations which have been pro- 
ceeding for months in regard to reconstruction. The necessary 
funds are being provided by the issue of preference shares, 
additional payments on old shares and their conversion into the 


preference class, and by means of long term credits. A thorough ' 


reorganisation of the whole undertaking is associated with the 
scheme, and has already been’carried out in part. 

The Fabrik Isolierter Drihte zu Elektrischen Zwecken (Insulated 
Electrical Wire Works), of Berlin, report a surplus of £38,000 for 
1910-11, as contrasted with £17,000 in 1909-10. After meeting 
general expenses and allocating £5,300 to depreciation, as against 
£3,900 in the previous year, the accounts show net profits of 
£19,000, as compared with £6,000. It is proposed to pay a divi- 
dend of 11 per cent. on share capital of £67,500, as against 7 per 
cent. in 1909-10, and 54 per cent. on the new capital of £107,500, 
The report states that the favourable course of business continues 
and the large amount of orders on hand will afford full employment 
for months. 

The Rheinische Schuckert Gesellschaft, of Mannheim, which owns 
and works various electric supply works and tramways, has just 
declared the previously-reported dividend of 7} per cent. for 
1910-11, as compared with 7 per cent. in the preceding year. It 
would appear from the annual report that the company is develop- 
ing a large scheme of expansion in overland central stations in the 
Upper Rhenish district, where it is sought to secure a position of 
monopoly. The Rhine-Hessen undertaking will supply 134 
localities, and it has been arranged that the Worms works shall 
co-operate with the Mayence municipal works in the event of any 
interruption in the supply from either stations. 

The report of the Zelephon Fabrik Ges, vorm. J. Berliner, of 
Fianover, which has just declared a dividend of 8 per cent. for 
1910-11, as compared with 12 per cent. in the preceding year, states 
that the principal reason for the decline in the net profits on the 
same turnover asin 1909-10 was to be found in the circumstance 
that the works were more dependent upon the export trade than 
formerly, and this necessitated increased expenses. Government 
orders were also of less extent. The branches were sufficiently 
employed, and the participation in the French and English trade 
yielded satisfactory profits. The Buda Pesth factory, which was 
converted into a company, was fully occupied in the second half of 
the year, and a considerable stock of orders was brought over into 
the new year. The department for wireless telegraphy had to be 
equipped, although it had not yet resulted in substantial profits. 
The net profits were £23,000, as against £32,000 in 1909-10. It 


was mentioned at the recent meeting that the orjers received for 


Government account had improved in the new financial year. 


Stock Exchange Notices.—Applications have been 
made to the Committee to appoint a special settling day in and to 
grant a quotation to :— 

Mexican Light and Power Co., Ltd.—Fully-paid scrip for £1,000,000 5 per 
cent. second mortgage 50-year bonds. 

And to allow the following securities to be quoted in the 
Official List :— 

Central London Railway Co.—£385,000 44 per cent. preference stock, in lieu 
of the scrip, together with £95,000 additional 44 per cent. preference stock. 

Consolidated Gas, Electric Light and Power Co. of Baltimore.— $7,100,034 
common stock in shares of $100 each; and $6,860,054 6 per cent. preferred 
stock in shares of $100 each. 


Marconi’s Wireless Telegraph Co., Ltd.—According 
to the financial Press, the secretary of this company has just 
issued a circular as follows :—“I am directed to inform you that 
the dividend on the 7 per cent. cumulative participating preference 
shares for the six months ending December 31st, 1911, will be paid 
on February Ist next. The company having interests in so many 
distant countries, it is feared. that some six months must elapse 
before it will be possible to present the accounts for the year 1911. 
Therefore, feeling satisfied that the year’s results will warrant their 
action, the directors have declared a further interim dividend on 
the ordinary shares at the rate of 5 per cent., making a total distri- 
bution to date of 10 per cent. for the year ending 1911. Should it 
be determined at the annual general meeting to make a further 
distribution in respect of the year 1911 both classes of shares 
would rank equally therein. The transfer books of the company 
will be closed from January Ist to 7th, 1912.” 


Direct West India Cable Co., Ltd.—The directors 
have declared an interim dividend at the rate of 6 per cent. per 


annum (1s. 6d. per share), free of income-tax, on the ordinary shares - 


for the half-year to December 31st. 
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Siemens & Halske. Ca... 


Tue report of the directors records a fresh increase in the orders 
received in 1910-11. In some departments a decline in prices was 
perceptible, but this was partly compensated by a larger output and 
partly by the advantageous development of other branches. The 
company realised £750,000 through the sale of Government 
securities, and transferred the sum as a loan to the Siemens- 
Schuckert Works. Noteworthy progress was made in the light 
electrical engineering departments. Automatic telephone exchanges 
had stood the test in every respect'in Germany and abroad, and 
further orders had consequently been given by public authorities 
and private undertakings. The useof the Pupin loaded coil system 
both for cables and aerial lines had been further developed with 
good success, and the submarine telephone cable between 
Dover and Calais had been followed by the laying of a similar 
cable between England and Belgium. In the case of wireless 
telegraphy, the Gesellschaft-fur Drahtlose Telegraphie, of Berlin, 
had united with the Brussels Marconi Co. for the formation of the 
German Wireless Operation Co., the object of which was to erect 
and work stations on German merchant vessels. The equipment of 
the principal home railways and lines in other countries with the 
S.and H. section blocking system had again progressed. The 
development of the Wotan lamp had substantially advanced, and 
the company had arranged with the General Electric Co., of New 
York, for a mutual exchange of inventions and experience in this 
respect, the arrangement having been extended to the A.E.G. and 
the Auer Co. Concerning the recent reduction in the prices of 
glow lamps, the report states that it is believed that compensation 
will be obtained from increased sales, both of the Wotan lamp and 
the tantalum lamp. The accounts contain the appended figures :— 


1910-11 1909-10. 

Share capital ae £8,150,000 £8,150,000 
Net profits and balance forward .. a 616,000 575,000 
Special reserve fund .. aa <a ‘“ 111,000 25,000 

per cent. oe “a 12 12 
Carried forward .. 54,000 53,000 


The extension of the Berlin Underground Railways again yielded 
large orders, and the new power station on the Lower Spree for the 
Elevated and Underground Railway Co. would shortly be opened, 
whilst the starting of a portion of the Hamburg Suburban Rail- 
ways would also take place in the near future. 


Tata Hydro-Electric Power Supply Co., Ltd. 


THE first annual meeting of this company was held at Bombay on 
November 2nd. Mr. R. D. Tata, who presided, moved the 
adoption of the report of the directors, the outstanding features of 
which were that certain contracts had been placed, certain lands 
taken possession of, a certain amount of excavation, masonry and 
building work had been done, and preparations had been in progress 
to obtain labour and raw material for further work this season, and 
for placing further contracts. More important than all is the sale 
of the company’s power to Bombay factories. Their advisers were 
generally satisfied with the progress made, and on the whole, their 
outgoings on capital expenditure did not exceed the provision 
made in the estimates.. In the matter of the sale of power, the 
agreements had been liberally drawn up to give every facility to 
the consumers, and the price charged had been appreciated also as 
liberal to the consumers. _ That the directors believed in the 
expected profit they proved by putting money into the Hydro- 
Electric Co. ; that they believed the supply rate to be favourable, 
they demonstrated by applying for power on behalf of their con- 
cerns, It wasa matter of regret to his firm that they could not 
secure the contract for the:supply of power to the Swadeshi Mills 
at Kurla, of which they were the agents, because it was not 
situated in the municipal limits of Bombay city. He asked them 
to pass a resolution authorising payment of dividends out of capital 
at the rate of 4 per cent. to ordinary and preference shareholders. 
The interest earned on their moneys during the period under review 
would be more than enough to provide for payment of interest to 
debenture-holders, and in the estimates of capital ample provision 
had been made for the. dividends out of capital to shareholders 
which they would be asked to approve. 

SHRIMANT GANPATRAO GAEKWAR seconded the proposition, 
which was unanimously carried. 

The report referred to above contained the following notes 
respecting the progress of the works:— - 

“ Lanowla: Dam.—A length of 3,200 ft-of trench is in progress, 
and of this 1,200 ft. has been’ practically completed. The total 
quantity of excavation to date amounts to 6,530 hundreds of-cubic 
feet. Masonry was commenced on March 8th, and is in ptogress 
over a length of 780 ft.; the quantity built’ to date amounts to 
916 hundreds of cubic feet. ; 

“ Walwhan Dam.—Good progress has been made with the work 
of this Dam and the foundations have proved satisfactory. A length 
of 2,550 ft. of trench is in hand, 500 ft. of. which is completed. 
Total quantity of excavation done is 6,810 hundreds of cubic feet. 

mry is in progress over a length of 380 ft., 200 ft. of which is 
built up to ground level. Total quantity built to date is 1,177 
hundreds of cubic feet. 

“ Duct.—Excavation was commenced on a short length at the 
Walwhan, the total quantity excavated being 1,070 hundreds 
of cubic feet. 

“ Tunnel Work.—This work has uninterruptedly been proceeded 
with throughout the rains, excavation being done at each end, 


Quarters have also been erected for coolies at both ends. The 
tunnel is now driven 55 ft. and 75 ft. on the Shirawta and Javre 
sides respectively, the total length of tunnel being 5,000 ft. 

“* Materials,—Quarries for supplying Walwhan dams with. stone 
have been opened up in the vicinity of both dams, and a quantity 
of stone has been collected. Lime sheds have been erected also at 


both dams, and a large stock of this material has been stored for. 


use after the monsoon. The majority of this lime has been received 
from Bombay, but Messrs. Pauling & Co. have opened out kilns at 
Pomalwadi, and a small quantity of lime has already been received 
from these. A quantity of sand has been stacked at both dams. 

“* Tenders.—Tenders for power house, pipe line and transmission 
line have all been received from the consulting engineers, and have 
been submitted. It has been decided to accept tenders of Messrs. 
Escher, Wyss & Co., Zurich, Switzerland, for their hydraulic tur- 
bines; Messrs. Siemens, Berlin, Germany, for generators and 
exciters ; and the General Electric Co., of New York, for the 
100,000-volt transformers and switch apparatus. The other tenders 
are under consideration. 

“ Receiving Station Site—A site at Parcel, which is very favour- 
ably situated and quite central for most of the mills, has been 
purchased. Foundation tests were made and proved favourable. 

 Cable-Distributing System.—A contract .was entered into with 
the Callenders Cable Co. for the supply and maintenance of an 
underground cable system for the purpose of conducting the elec- 
trical power from the receiving station to our consumers, with 
provision for complete installation and maintenance by the con- 
tracting company. 

‘Sale of Power.—Applications have been received aggregating 
approximately 34,000 1.H.P. for supplying power to the mills, Tests 
in accordance with guarantors’ agreement are now being carried 
out, and lists of machinery and general details scheduled, so that 
formal contracts may be entered into. The work of testing and 
gathering general information in this connection is now two-thirds 
completed. 

“A telephone line has been laid by the company connecting up the 
the tunnel ends and the dams with the contractors’ and engineers’ 
office. A portion of this line will afterwards form part of the 
permanent telephone system required when power supply is started. 

“Labour supply was fairly good until the end of April, when the 
coolies started leaving for cultivation work, but it is expected that 
at the end of this monsoon labour will have arrived in large quanti- 
ties to contend with the work in hand. Arrangements have been 
made with Messrs. Boyce & Co., army contractors, to open shops for 
supply of food stuffs to the workmen at fixed rates in relation 
to market prices. 

“The general progress has been equal to expectations, and there 
now appears to be no reason why the work should not be carried 
out with all anticipated expedition.” r 


‘Horsfall Destructor Co., Ltd.—Colonel A. P. James 


presided at the meeting of this company at Westminster Palace 


Hotel, S.W., on December 20th. He said that the turnover for the 
year was better by £7,585 than in 1910, and the general expenses 
were down £435. Though a net profit of £4,500 was earned, they 
thought’ it would be unwise to recommend any dividend in present 
circumstances. After providing for debenture interest, £3,676 
remained, and of that £1,313 was to be transferred to reserve for 
depreciation of patents, and £500 placed to reserve for bad and 
doubtful debts. They had brought the cost of production 
down to a minimum,:and their tenders would now be on keen 
competitive lines. If they could get a reasonable share of business 
they would go on progressing, and next year it might be possible to 
pay a substantial dividend. 


Melbourne Tramway and Omnibus Co., Ltd.— 
The directors announce a dividend of 44d. per share for the current 
quarter, and a bonus at the rate of 5 per cent. per annum for the 
half-year ending the 31st inst., making 74d. per share, 

Calcutta Electric Supply Corporation, Ltd.—The 
number of units delivered to consumers during the four weeks 
ended November 24th, 1911, were 739,287, compared with 626,393 
units in the corresponding four weeks of 1910, 


STOCKS AND SHARES. 


Tuesday Hvening, 


ONLY a sterner sense of duty than a writer on finance might be 
expected to possess is responsible for any Stock Exchange article at 


' all this week. The only things of fresh interest that are worth - 
mentioning since our last notes under the above heading appeared | 
are lively movements in Marconi shares, Underground Income . 
bonds, and National Telephone. Deferred stock, -the last-named - 
rising in rocket-like fashion upon a general tip to buy on the eve . 


of the Government’s pronouncement with regard to the price that 
is to be paid for the undertaking. : 

In the’ circumstances, it would appear an appropriate occasion 
for comparing the prices of a year ago with those current to-day— 
which, “incidentally, is not the least laborious task that can be set 
during a Christmas season. Moreover, we have the solemn assurance 
of many people that nobody ever looks at lists of comparative 
prices. But this, of course, must be in respect of other markets, 
for the movements in electrical issues are always so interesting 
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that not to set them out would be to court reproach. The year has : 


seen a good many vicissitudes in quotations, with an ever-increasing 
interest in Latin-Canadian issues of the electrical type ; but we 


start our short catalogues with a list of Home Railway stocks, 


showing the fluctuations of the year :— 


Dec. 31, Dec. 
Stock or share. 1910. Highest. 
Central London Ordina 64 68 
Deferr 45 51 

City ‘and South London a 28 81 

Metropolitan. . at 

Metropolitan District 27: 34 

Underground 6 per cent. income. 39 : 


Following the above, we may proceed ‘to the aa a some je the 
more popular tramway and traction issues, in which it will be seen 
that the feature is the big rise that has occurred in Sao Paulo stock. 
Where nothing is mentioned, it is to be understood throughout 
these lists that the stock or share quoted is of the Ordinary class. 


Dec. 31, Dec 


22, 1911.—— 
Stock or share. 1910, 1911. Highest. Lowest. 

Anglo-4rgentine Trams Ist Pref. wat? 
British Columbia Deferred 1 
British Electric Traction oe 1 1 
London United Trans : 1 
Mexico Trams 122 
Sao Paulo | 186 


For lighting companies the twelvemonth has been one in: which 
the transition stage still holds investors back from putting much 
money into companies that are known to have been hit heavily by 
the introduction of the metallic-filament lamp in the first place, 
and by the revived energy displayed by the gas companies in the 
second. Within the last few weeks a firmer tendency has been 
manifest, and these are some of the principal changes on the 
year :— 


Dec. 18, Dec. 22, ——1911.— 

Stock or share. 1910. 1911. Highest. Lowest. 
Brompton 8} 7 
Chelsea . os 8 4 433, 
Charing Cross. . 4 
City of London 1 1 ll 
County of London 7 
Kensington .. 6 7 q 
Metropolitan .. 33 4 


Several of the principal Colonial and foreign descriptions deserve 
to be mentioned, and this is a very short table of representative 
examples :— 


Dec. 31, Dec. 22, 1911. 
Stock or share. 1910. 1911, Highest. Lowest. 

Canadian General 104 119: 1 
Mexican Light and Power c 
Montreal as 1 198 199 144 
Northern Light 5 per cent. 79 40 393 
Shawinigan .. R 111 126 1 111 
Victoria Falls Pref.. : 3 


In .the aici market the feature, of course, has been the 
wonderful rise in the price of Marconi shares, Changing hands as 
low as 12s. 6d. at one time, they have quite lately been up to £3, 
the latter price being ew valuable rights in respect of the new 
issue that was made to provide more working capital. The remark- 
able recovery shown by the rise rests upon the fact that the com- 

y’s chief competitors have come into a working agreement, 
while the field of its operations expands year by year. At the 
same time, that there is plenty of scope for the older concerns has 
been abundantly demonstrated, and the prices of the latter have 
not been much affected. Here are a few aia of leading stocks 
and shares in this section :— 


Dee. 81, Dec. 22, 1911. 
Stock or share. 1910. 1911. Highest. Lowest. 
Anglo-American Preferred ill 110: 
Deferred 282 262 

American Telephone Telegraph “145 1484 157: 138 
Eastern Telegraph . 189 1 1 
Eastern Extension 18% 143 1 
West India and Panama 1 23 8} 1 
National Deterred 129 182 146 112 
Marconi ra 23 238 


apart from India-Rubber shares, have 
attracted no particular attention, and the movements shown’ in a 
brief list of prices are explained by causes éasily remembered. 
These are some of the chief ecteation — 


Dec. 81, Dec. 22, o——1911.—— 
Stock or share. 1910. 1911. Highest. Lowest, 
Babcock oe ae es 6 
British Insulated 
Brit. Westinghouse re % Debenture : 64 
Callender’s .. ee oe 
Dick, Kerr .. os 1 
General Electric Preference .. 
India-Rubber .. os 10 17 - 
Telegraph Construction .. .. 89 85- 


It is, of course, impossible to even touch upon many of as most 
important points of the year in so short an article, which, after all, 
is intended to be statistical ‘rather than anything else. The coming 
year will open with a brighter outlook for Home Electrical Supply 
companies, with a keen public demand for Latin-Canadians, an 
with public attention widely stirred by the giant strides of pro- 
gress made by the District Railway ; and prices should respond 
readily enough if business improves, It is with a sincere hope 
that everything which our readers buy may “go up” that we con- 
clude this résumé of the old year, and with the expression of our 
best wishes for a very prosperous 1912 to all who read there notes 
80 


ELECTRIO TRAMWAY AND RAILWAY 
TRAFFIC RETURNS. 


Loca lity. 


Blackburn 
+Bolton 


Bournemouth ee 
Bradford .. oe 
ton .. oe 


Gravesend 
Greenock.. Se 


Hartlepool 
Kidderminster .. 
tLeamington.. 
Merthyr . 


Metropolitan oe 
Middleton 
Mid.Joint Com’tee 
Oldham—Ashton 
Peterborough .. 
Potteries .. 
Rothesay .. oe 


emouth 
eston-s-Mare .. 
tWorcester 
Wrexham 
Yorks. Wool. Dist. 
Miscellaneous .. 


Burnley 

Burton-on-Trent... 
+Cardifft 
Chatham and Dist. 
Cork .. ee ee 
Croydon .. 
+Darlington.. 
+Darwen .. es 
Dover.. 
{ Dublin 
Dundee ee ee 


Ipswich .. 
t arnock os 
Lancashire United 


Leeds ee 
{Leicester .. oe 
Leith 

Live ee 
tL.C.C, ee eo 
+London United .. 
+Lowestoft .. oe 
+Manchester oe 


+Newcastle .. 
Ne oe 


+Jouthampton .. 
Southend-on-Sea .. 
£ Shields 
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* Compared with the corresponding period of 1910, 
Inclades horse, steam and othér receipts, 


e : Fort- | Receipts for | No. Route 
night the of | Total todate, | miles 
ended. fortnight. | wks. open, 
& | & &* Ine, 
Aberdeen ..  .. | Dec. 20} 2,793 44,285 |+ 2,474/°.. | 
ays ee » 28 886 10,808 {+ 98; 8 | ., 
+Bath.. ee | Nov. 25 649 40,218 |+ 1,248 .. | 
+Birkenhead | Dec. 19 {| 1,089 42,780 |+ 1,474 |138°7 | ., 
» 16 | 19,415 | 817,958 |+63,181 | 564 
20| 2,036 41,875 |+ 8,708 |14°6 | ., 
829 57,767 | + 7,440) .. 
16) 915 25,985 |+ 9,068 | | 
|. 2,412 90,575 |+ 6,040 | 26 | ., 1 
» 2,942 69,658 |— 200 | ., 
» 16) 10,061 205,143 |+18,861 | 56 | 1-2 r 
» 24) 1,711 41,182 |+ 2,264 | 95 
ee Brit. Elec. Trac, Co. 
‘Airdrie .. | Dec. 15 52 3°65) .. 
Barrow .. 68 | 5°87) .. ( 
Devonport » 15 98 | 8°85) .. 
Gateshead }11°25) ... ( 
» 15) 1,42 1°25) .. 
io 47 6°72] .. 
» 16 27 
» 15 | 16,225 |+1,476 438,588 |+65,032 
683 [+ 15 | 16,964 |+ 1,318 | 
| 15). 3,416 |—3,454 2607169 |—801593|.. | 
|} 15) 1,106 35 98,792 |+ 1,811 | 9:18} 
16] - 219|+- 2 6,405:|4+ 626 | 
» 4,194 |+ 128 8811 29 | ., 
79|\— - 2 10,114 |+ | 2°75 | 
8. Metropolitan. . » 1,881 3 42,769 |+ 2,168 .. | 
Swansea .. es 15} 2,182 |—- 5 57,225 |+ 8,246 | 12°5| 
278 |\— 14 12,839 |+ °888 | 3°75) 
49\—- 2 8,187 1,052; 3 | ,, 
480 -14,660 |+ 670 | 5°75) 
306 5,196 |+ 298] .. | 
15! 2,003 |+ 95 62,778 |+ 8,537) 17 | .. 
‘4051+ 30] ,, | 21,409/+ 
» 23) 2,878 3814 11°75) .. 
| #61 20 10,81 652 | 6°62) ., 
17 | 1,146 |+ 38 48,21 4,012 | 22°5} 
» 16) 2,850 }+ 155 91,8 6,861} 
» 21; 1,603 |— 96) 43,38 115 | 15 
984 |— 17] 25,3 546 | 
» 2,901 |+ 210 | 64,04 4,651 | 
» 9] 15} 8,20 
3 » 15) 1) 10,00 710 | 4°36 | 
3 » 16| S875 |+ al 9,840 1,868 | 4°75) 
» 15 |. 6,259 |— . 82 | 147,46 1,866 | 54 | .. P 
» 2212 87) 82,51 760 | 15 | 
astHam.. 4, 1,044|— 22 41,05 2,276 | 7°87} 1 
Exeter oo 22 624 |+ 33 18,824 |+ 876/56 
Glasgow .. ee » 23 | 86,127 |— 174 663,355 |+86,181 | 98 | 
+Hastings .. 694 |— 4 oon ow — las 
Huddersfield ee » 16] 8,612 24 71,527 |+ 7,149 | 29°5| 1 
Hull .. ee » 23 | 6,862 |+ 3887 111,816 |+ 6,004 | 14°5| ., 
Hkeston ,, 94 \—. 5,055 |+ 87|.. | .. 
289 |— 10 16,981 |+ 889 | 10°5| .. 
» 16) 8 6,146 |+ 407 | 4°26| 
» 20| 2,496 48 68,573 |+ 2,563 | 89 | .. 
» 16 | 14,689 |+ 909 281,637 |+19,485 |50°7i) 9 
» 23] 1,180 117 20,978 |+ 1,607 | .. 
» 16 | 23,540 |+ 882 573,807 | +18,688 |116 | 9°6 
» 183 | 84,756 |+ 993 1,624,001) +85,484 |189 | 6 
» 16 | 6,247 |— 256 822,953 |+11,880 .. | .. 
» 197\+ 2 1,948 |+ 85 | .. 
16 | 16,127 |+ 236 605,908 | +82,624 | 183 | .. 
16 | 4,824 |+ 883 169,123 |+12,781 } 14°5| .. 
» 16| 1,827 15 26,455 |+ 976 | 14°65)... 
» 1,905 |+ 108 74,001 |+ 3,368 | 28°75) 
+Pontypridd 897 |— 17 15,506 |— 9| 55|.. 
Portsmouth... .. 16} 8,825 |— 170 85,023 |+ 6,587 | 15°26) .. 
Preston ..- oo 20| 1,468 57 80,012 |+ 2,115 | .. | 
Rotherham .. » 21] 1,880|+ 95 26,162 |+ 2,121) 12 | .. 
Salford » 18] 9,611 194 183,716 |+ 8,284] .. | 
Sheffield .. .. | 4, 6,666 |+ 858 | 945,628 |+15,711 | 40 | .. 
” 92 | 
” oe oe 
” ee oe 
+Walthamstow .. |. 
WestHam.. .. 15°25) .. : 
Wolverhampton .. 25 | 
+Cen. London Rly. 6°82 | 
8. Lon. Rly. ” 7°26 ee 
Dublin-Lucan ” 7 | 
+G.N. and City Rly. BE) 
+L’pool Overh'd Rly. 68 | 4°8 
+Llandudno-Col. Ba: co | oe 
Elec. Ry. Co. 21 
Mersey Railway oe 4°5 | oe 
mbay (B.H.T.) .. | Nov. es [ee 
|. No eo | ce 
rit. Columbia Rly. oe ee oo eo oo | ee 
+Caloutta ee | Dec, 18 8,884 +t 450 | .. ee oe oe 
Cape Electric T.Ld. oe oe ee oe oe 
W.A... | Nov. 8,165 | 8 87,944 eo | 20°5| oe 
te oo ee Dec. 15 1,515 + 80).. 84,036 + 2,840 ee oe 
ee |_ Nov. | 26,614 |+2 528] .. es | os 
Perth (W.A.) .. |Dec.16| 1,809|+ 229/.. 81,112 | + 17,192 | 29 | 
One week only. 
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4Vol. 69. 
SHARE LIST OF ELECTRICAL COMPANIES. 
ENGLISH ELECTRICITY SUPPLY AND POWER COMPANIES. 
Stock Closing Rise | Present Stock Clo: Rise 
NAME, or | Dividends Quotations | + or| Yield NAME, Quotations | + or | Yield 
Share. Dec, 22nd. | Fall! p.c. Share. Or fall] p.c. 
& Poole, Ord. 10 | | or] x ensington & Knightsbridge, Ord 
mout oe n ge. 8t 
Do. Pref, | 10 6 6 1 1 Deb. « | Stock! 44) 44) 80 — 84 
Do. 44% Deb. Stock.. | Stock] 43 101 —108 | 4 7 5 || London Electric, 8} 23 }.. 2 |8 2 
Brompton & Kensington, ‘Ora,.: 56 | 10 9 83 -- |519 4 Do. 6% Pref. 5 6 6 4g 
Do. Cum. Pref 5 q 7: 8 476 Do. 4 First Mort. Deb. | Stock} 4 4 87 —.90xd} .. 4 
Central Electric Supply, 4 10°} 4 | | 98 —101 ‘319 8 5 | 4t 
Charing Cross, West End&City| 5 | 5 | 5t 4 16 5 0|| Do. i First Mort. Deb. .. | Stock i 4 101 —106 [4 4 
Do. 44 5 44) 43 412 4 Stock 85 88 « ea 
it nde: g ectric rporation 
Do. Do. 4% Deb... 938 — 9 .. |4 3 4 5 4 4t 4 | 
Chelsea, Ord. Los 6 | | 4t 4— 4) | % Pref., Non-Cum. 5 | 6 6 4— 4 
Do. 44% Deb. . | Stock} 44; 99 —102 « 8 North litan PowerS 100 5 5 99 —102 418 0 
City of London, Ord; 10 7 6+ — 134 8 68 Mortgages (Red) ee 
Do. 6% Cum. Pref. .. 10 6 6 12 — 13 412 4 10 10— 11 
Do. 5% Deb. . Stock; 5 5 | 119 —123 oo “ 
Do. 44% Second Deb. | 100 | 44| 44 | 101 —104 Oxfo 5 
County of Durham, Stock! 5 5 | 914 598 Pall Mall, Ord. 
County of London, Ord... ..| 10 | 5 | 4+] |5 6 8 84 % D 86 — 88 319 7 
Do. Pref... oe 10 6 6 ll — 114 5 44 Smithfe d Ord. ee 6 | N ee 1 1 Nil 
Do. 44% Deb. .. | Stock 108 —110 | 4110 South London, 
Do; % Second Deb. -- | Stock 100 —103 eo, ame Do. 5% First Mort. Deb. .. | 100 5 5 | 100 —103 +2./417.1 
6 % Cum. Pref. 6 | Nil; Nil 2— Nil Do. First Deb. Stock .. | 100 44; 44) 95 — 98 | 41110 
Do. Mort. Deby. 100 44 83 — 86 os, € 8 Urban, ee 5 4 
Folkestone 5 6 6 5 5 % Gum. Pret. 5 hse 2— 
Do. 5% um. Pref. 5 5 53 oo Do. 44 % First Mort. Deb... 100 44 
Do. 44% First Deb. .. | 44 95 — 98 | 41110 Westminster, Ord, oe 5 } 10 8; & 
COLONIAL AND FOREIGN ELECTRICITY SUPPLY AND POWER. 
de, 6 % Pref. 5i— 46, Monterey Ri Light & Power, 
Or 16 109 Bog ist Mort. Deb’ }| 100 | 5 | | | +4/5 76 
5 % Pref. Mort. Bas, — 5 re and Power | $100 | 7 8 | 196 —200 -- |810 0 
ist Mort. Bas. orthern, Lt., Powerand Coal, 
Gen. El. Com. .| 100 | 7] 7/110 —15xa! 1 9 5 ist Mort. Bonds} | $500 | 6 | .. | 99-41 8.0 
1% Pre $100 | 7 7 | 118 —122 |514:9 || River Plate, | Stock| 10 |. 285 —245 42/418 
carioba t., Power and'T., Ord. 1 8 8} 1 ce SHO. @ Do. Wen Pref, 6 6 | 104 —110 
Do. 100 5 | ee 94 — 97 «eo, fer ek Do. Deb. Stock Do. 5 5 | 102 —104 é 416 2 
. 1 Vi toria, 5 % Ist Shawinigan Water Capital $100 4 5+ | 125 —127 880 
Ontario, 5 8 er ee 
lie El and L. ae era Cruz and T, 
% Ere 2 8 0 0 Ist Mort. Deb} | 100 | 5 | 5 | | + 3/5 6 10 
Power, 5% Bs. $500 | 5 | 5 | 1025—104 415 8 || Victoria Falls Power, Pref. .. 1 Nil ee 
Madras, 5 ce aa West Power and Lt.. } 100 6 6 1084 510 7 
6% Ist Mort. Deb. | 100 | 6 | 100-102 | 418 1st Mort. 6 % Gold 
Mexican El. Lt., 5% 1st M. Bds, on 5 5 88 — 90 és BS 
Lt. & Power, Common | $100 | 4 4+ | 874— 
Pref. .. | $100 7 | 1074—1 tere 
Do. Mort, Goid Bas, 43/627 
TELEGRAPH AND TELEPHONE COMPANIES. 
Do. 5 Deb-Red. Stock; 6 5 99 —101 | 419 O 1 5 5 
American hig th, & Teleg., Cap. $100 | 8 8t 144) +%4/510 4 Natonsl Pref, | Stock| 6 6+ + 5618 2 
Do. rus |@1000| 4 | 4 6 | Be Do. Def. | Do. | 6 | 6+ 494/410 3 
| Stock} 5 9 6 Do. 6% Cum. 1st Pref. 10 6 6 |514 8 
Do. os oe | Do. 6 6 | ll 111 Do. 6% Cum. 2nd Pref. 10 6 6 5614 8 
Do. «- | Do. | 80/-| .. 514 8 Do. 5% Non-cum, 8rd Pref, 5 5 5 + 48 
Chili Telep! 5 | 416 7 || New York Telep.,44%Gen.Bnds.| 100 4) & |48 5 
Cable, Btlg. 4% Deb. Stock} 4 | 4 — 88 | 41011 || Oriental Telep. and Elec. oe [418 6 
Cuba Telegraph .. 10 6 6+ 93— 104 38 Do. 6% Cum. Pref. .. 1 6 6 $418 8 
Do. 10% Cum. Guar. Do. | 4} -4 
Do. Debs. ee 50 44 | 1004—1 .. | 4 710 || Reuter’s 8 5 6t | 46 
Direct United States Cable .. 10 7: 8 6 || Submarine Cert. | 6 6 .. | 410 8 
Eastern Telegraph, Ord Stock | Stock| 7 | | 1974-1 .. | 419 8 || United River Plate 8/8 |6 68 
Do. Pref. Stock.. .,| Do. | 83 | 8} | 834— 85 . | 4110 5 % Cum. Pref. who 
Do. 4% Mort.Deb. .. ..| Do. | 4 | 4 {1 1 | 818 1 || West Coast of America .. 2 | 2 8 
Eastern Extension ee 10 7 5+ | Do. 4 % Debs., 1 to 1 £00} 100 4 ay 319 
Do. 4% Stock} 4 | 4 1 guar. by Braz, Sub. el. 
East and 8. x d Panama Teleg, 23— é 
Mt Db, Manritius Sue }{ % | 4 | | .. |819 6 4% Cum Cum. | | | 
Globe Telegraph and Trust .. 10 6+ 11 as FESS Do. 6 aPref. .. 10 6 6 1 
6 % Pref. 10 6 6 | 410 9 Do. | 100 5 6 | 108 —105 |416 8 
Great Northern Telegraph 10 | 18 5t olegrapi Ltd. 10 6t 183xd} .. |5 OL 
Indo-European Telegraph 25 | 18°) 5t (603 I Do. Caton | Stock} 4 4 101 —103 | 8 
Mackay Companies Common .. $00 5 5t +1 }516 8 be estern Union on Tel, Bnds, A | $1000 | 4 4 | 106 —109 ‘ 813 6 
Do. Cum. Pref. 100 | 4 4 —1 6 8 ee | $1000 | 44 | 44 100 —103 
's Wireless Telegraph 1 5 
Do. 7% Cum, Partic. Pref. 


* Unless otherwise stated, all shares are fully paid. 


+ Interim dividend. 


Conmtimued om next pade. 
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SHARE LIST OF 


ELECTRICAL COMPANIES.—( Continued.) 
ELECTRIC RAILWAYS AND TRAMWAYS.—HOME. 


Closing Rise |Present ; 
NAME, Dividends! Quotations | + or| Yield NAME. 
Dec. 22nd. | Fall| p.c. 
Bath Trams, Pret. Ord | Nil || Met litan Railway Consol $34 
oe oe Do msol. . i8 88 
Do. 44 % Deb. 44 80 — 85 De 816 
Brit. Elec. Trac., Se Nil | N 1 + Nil Do, 819 
Do. 6%Pref... ..  .. 4— +%/8 6 8]! Do. Con. Pref. 
Do. 5% Deb. .. e ee 5 5 92 — 95 -. |5 5 8 || Metropolitan District Ord. . N Nil 
Do. % 2nd Deb. .. 43 19 — 83 +1 8 & Do. 6% Deb. . 6 418 
Cen mdon Railway, Ord. | 8t{ 67 — 69 459 Do. 4% Deb. oe 4 4 010 
Do. / oe 4 4 84 — 86 413 0 Do. 4% Prior Lien .. 4 818 
Do, ff... oe 2 — 52 818 5 Do. First Pref. 811 56 
Do. 4% De “ye 4 | 102 —104 Gtd... 41014 
City & South London, Ord. .. 14 | 13+ 415 8 || Metropolitan Elec. Trams, Ord 5612 4 
Do, 5% Pref., 1891 .. es 5 5 | 108 —110 oe 411 0 . Det.. N on Nil 
Do, 1896 .. es 5 5 | 104 —106 | 414 4 Do. 5% Pref. .. ee 5 5 5 383 
5 | & | 103 —1 1415 8 Do. 44) 43 469 
1908 .. be. 5 5 | 102 —104 - |416 2 Do. 5 5 5 417 1 
Do. 4% Deb. 4 | 100 —102 |}818 6 we 2 oe 
Dublin United Trame, 6% Pret. 6 6 ll— 0 ee ee 5 5 619 8 
Pr’t. Ord 1— 1 Nil 44 | 43 415 9 
Hastings Trams, 6% Pref... Nil| 3f| Nil South Traras, 6 % Pref. 617 
Do. Deb. 13 — 78 - 8 Do. 6 38h 
Isle net Trams, 5% Pret. | 4 611 Elec, Railways 
Do, 4| 4 | 7—82 | 417 7 4838 
Untied, 5% Deb. 5 5 19 — 82 221 Do. 1 
London Elec. Railw’ys,4% Deb. 4 | 4 | $8—100 +1 |4 0 0 Do. Power House Debs, 4}4/} 818 5 
London U: ted Tramks,5 Pref. Nil} .. 23— 3% ed Nil Yorkshire (West Riding), Ord. Nil} .. Nil 
4 oe oe 4 4 70 — 74 Bez Do. jan Nil} .. Nil 
Do. 44% Deb... 4h | 4h 5 
ELECTRICAL RAILWAYS AND TRAMWAYS.—COLONIAL AND FOREIGN. 
Arg. Zeame, lot Pred. 5 + | 414 1 || La Plata Elec. Trms, Prf 6 6 600 
To, QndPref. .. .. | 418 9 |} Lisbon Eleo. Trams, Ord, 54 | 6t 486 
Do, Deb; ee 4 4 — 97 Do. § 6 416 0 
Do. 44% Deb... 4 | 44 | 1013-1098 | 14 Do. 5%Deb .. .. 5 | 5 5 00 
Do. 5% Deb. ‘e 6 6 99 —101 -» | 419 O |} Madras Blec. Tr. (1904), Deb. .. 5 5 610 
Auckland Trams,5%Deb. .. 5 5 | 104 —107 | 413 6 || Manaos Trams & Lt., Ist Deb.. 6 49 
Bombay Elec. 8. & ‘ 6 | 6 | 107— 112 5 5 6 || Manila Elec. R.and Lig., Bon 5 | 6 418 0 
44 % Deb. .. 43 | 98 —100 410 || Mexico Trams Com. os it 5 13 10 
Do. 6% 2nd Deb... 5 5 Do. Gen. . 5 % Bonds 5 5 5 00 
Invt., Ord. .. 8 8t Do. 6 % Bond 6 6 514 
Do. 5% Pref. .. 5 5 | 415 8 |} Para Elec. Riys. & Lit, Ord. 10° | 10+ 618 0 
Do. De He 43 | 44 | 103 —106 46569 Do, 6 % Pref. 6 6 44 
B, Columbia Elec. Rly., Def. .. 8 8+ | 186 —141xd | —1 | 518 6 Do. 5% Ist Deb. ‘ 5 5 6 0 6 
Do. Pref. Ord. .. oe be 6 6 | 117 —121 —1 |419 6 || Perth A.) Elec. Tr., Ord. eee 210 0 
Do. 5% Pref. .. 5 5 109 —112 ot. Do. 6 % Ist. ee 5 5 416 7 
Do. lst Mort, Deb, .. 100 —103 | 4 7 5 }| Rangoon El. Tr. & Sup., Pret. 6 6 68 
Do, 4 Vancouver ee 04 —106 4 411 st Deb. 491 
4 Con. oe 1014—1 470 Ric Trame 5 469 
Calcutta Trams,Ord. .. .. = Fe E +4/5 44 Do. Ist Mort. 5 % Bonds 5 5 416 2 
Do. 5%Pref.... 415 8 5% Mort. Bonds 5 | 5 5 210 
Deb. ee 102 —105 |4 5 9 || Sao Paulo Tram, Lt, and P. 10° | 10+ 5 6 5 
Cape Elec o Trams N + 5 % Ist De’ 5 417 
ve Paar Aires Trams (1904) 5 5 - 1262 re Trams, 5 % Deb. 5 5 517 8 
Deb. 5 | | 97 —100 0 0 || Southern El. Tr. B.A. 6 Deb. 5 | 6 527 
Colombo Elec. Tr. &Lt.,5% Deb. 5 5 93 — 98 -- |5 2 O |} Un. Elec. —— 6 7 5 22 
Havana Elec. Rly., 6 % Bon 5 | 5 | 102 —105 -- | 415 8 Do. 6% Pref. .. 6 | 6 514 3 
Do. Do. Deb, 5 { 6+] 58 — 62xd 81°54 
MANUFACTURING COMPANIES. 
| Na] 6 Dick, Kerr... .. “4 3 
Do. 6% Pref. .. 1 9 6 xd Pref.. as ee 1 6 6 12 113 
Babcock & Wilcox ve 1 | 26 | 450 Deb... 100 43 11 10 
. Pref. eo 5 6 6 4 Do. 4% 100 4 4 — 5 6 8 
Do. Deb... am on ood ane 102 —104 467 Do. 5% Second Deb. 100 6 | 6 77 — 80 650 
British Thomson-Houston, Deb. | 100 94 — 97 | 412 9 || Blectric Construction .. | Nil{ at 
British Westinghouse, Pref. .. 8 | Nil| .. Nil Do. Pref. 2 1 1 79 4 
Do. Deb.. 100 4 4 56 — 59 —1 7 Pref, 10 q li & 8 5 8 
Do. aed Nil Do. 100 | 4 | 4 | 8 —9 
Brush, Ord. .. PY 2 | Nil} .. oe Nil Henley’s, Ora, ee es 6 15 {10} 11gZ— 5 18 10 
Do. 7% Pref. .. oe ee .. ee Nil f. ee 5 4h5— 4 511 
Do. Deb. .. | 100 56 — 61 Do. Deb. oe oo 100 104 —1 4 41) 
Seco: | 100 89 — 44 (10 4 6 Indis-Rabber, G.aT. 10 } 10 9— 11 és 
Callender’s Cable.. 6 }15 1 9— - | 71810 Pref. 10 5 5 9— 10 5 
. Pref. 5 5 5 415 3 Teleeraph Construction. 12 20; 10+ | 84 — 36 6 1374 
44 | 101 —108 14.76 Do. Deb.. 100 | 4 | 4 | 1004—1 8 1862 
Castner-Kellner .. .. ée 42 20 510 4 || Willans& Robinson .. 1 | Nil} .. Nil 
Crompton & Co. .. 8 | Nil| N Nil Do. Deb... ee 100 4 63 — 68 7 210 
Deb... | 100 6 5 60 — 70 - | 7 2-10 ; 


* Unless otherwise stated, all shares are fully paid. + Interim dividend. 


The yields are calculated upon the dividends paid for 1910. 


Bank rate of Discount 4 per cent., September 21st, 19144. 
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EXPORTS AND IMPORTS OF ELECTRICAL GOODS DURING NOVEMBER, 1911. 


A MONTH ago we had occasion to remark on the excellent returns 
for electrical export business during October. The November returns 
are even better, the total of £527,187, comparing with £464,191 a 
month ago, and easily taking first place during 1911, Of the 
above total for November, telegraphic exports account for £100,712, 
principally in two large items for Cuba and Brazil. 

During the month electrical machinery exports amounted to con- 
siderably over £200,000 in value, while cable exports approached 
£99,000 in value. The electric glow-lamp section, to which we 
may again draw attention, shows exports amounting to £15,314, or 
nearly £2,000 in advance of the October figures. 


The imports reached £229,471 in value, a comparatively high 
figure, and included no particular variation from the preceding 
month’s returns, except as regards. ‘glow lamps,” which reached 
a total value of nearly £45,000, as against £29,000 in October, and 
“are lamps and lamp parts,” which were imported to the value of 
£15,000, as compared with £8,000 in October. 

The re-exports have recently been on the up-grade, and reached 
a total of £25,049, as compared with £21,720 in October. 

The division of business amongst the various purchasing 
countries remained much as in previous months, Russia and Cuba, 
however, coming well up in the list owing to exceptional 


purchases. 


Registered Exports of British and Irish Electrical Goods from the United Kingdom. 


; & £ £ £ £ £ £ 
Russia, Sweden, Norway and Denmark ...| 432 / 1,060 | 494 | 400! ...| 716 (28,172 /4,196 56 | ... | 1,769} 264 | 37,559 
Germany | 2,604 | 473} 14] 711 7 | 2,834] ... 73 | 6,751 
Netherlands, Java and Dutch Indies ooo 570 | 3,841 | 227 62 | 176 23 419 37 ae pee 34 95 | 5,484 
Belgium | 852 | 1,907 | 23] 10] 264] 104] 900] 245 | 1,661]... | 5,966 
France ... eve | 1,914 44 }1,020 50 | 155 106 | 5,456 | 117 100 319| 463 | 9,744 
Portugal & 19 | 275 | 732 1 wo | 
Spain, Canary Isles and Spanish N. Africa... | 364 73 | 315} ... $47 | 1,685] ... 95 | 2,853 
Switzerland, Italy and Austria-Hungary ...| 496] ... 30] .. | 106] ... | 6,572 | 313 8] .. 450 3} 7,978 
Greece, Bulgaria, Roumania and Turkey ...| 113} 139 32 so} .. 270 {| 285} 139] ... 4) 158] 1,318 
Channel Isles, Gibraltar, Malta and Cyprus... | 343 16 | 16 93: 5 Piste; 
U.S.A., Philippines and Cuba 139 66 | 31 501 41 | 411 15 11] 54 . {32,865 | 34,134 
Canada and Newfoundland .. ... 957 | 3,473 | 779 | 1,811 | 88 | 2,042 | 9,114] ... | 223| 418 | 19,769 
British West Indies and British Guiana ... 2 655 |... 39 12 21} 26] 1,033 
Mexico and Central America 1l 35 2 7 38 716 
Peruand Uruguay ... 172{ 108| 122] 38 30 | 535/385] ... 20 23} 15 | 2,266 
Chile wee | «356 | | 244] 129] 29] 262] 9,857} 332] 886} ... | 216 266 12,956 
Brazil | «857 | 1,603 | 598] 555] ... | 387 |-7,692 | 180 94 1,391/53,284 | 66,491 
Argentina = s+ sue nee ave ae | 8,306 | 9,984 | 694 | 1,201 | 759 | 1,049 |11,288 | 413 | 2,261 | 67 | 2,180} 1,592 | 34,794 
Colombia, Venezuela, Ecuador and Bolivia 61 62 | ... 438 4) 50| 687 
Egyptand Persian ... wee BAT | 17 54| 38] 288] 3,124] 99| 239] ... 137| 557 | 4,960 
British West Africa ... 84 38] 256] ... 48 | 16 46 | 115 42 696 
Rhodesia, O.R.C. and Transvaal ... ... | 2,240 | 1,968 | 417 | 1,149| 20] 114 | 5,214 142] 28] ... | 1,869 | 12,653 
Cape of Good Hope ... | 1,471 | 1,669 | 285 | 582] 24] 182 | 2,813 | 170 87} 11] 241) .. | 7,586 
Natal | 1,105 | 5,815 | 396 | 178] 16] 300 | 2,600 [3,082 97| ... | 323} 136 | 14,048 
Zanzibar, Brit. E. Africa, Mauritius & Aden 15 ih 176, 671 | 1,161 
Azores, Madeira and Portuguese Africa ... | 524 | 588 | 270 86 | 4) 86] 2,964 
French African Colonies and Madagascar... | ... |° 350| ... | 26 | | cee 442 
China and Siam wee | | 8.729 | 307 | 297] 473 | 8941 1,719] 86] 178] 54 36| | 8,483 
Japan and Korea wee | 868. | 7,803 | 157 60 | 158 | 1,457 [28,938 |3,067 65 | ... | 1,268} 37 | 43,873 
India | 4,414 | 9,923 [2,973 | 3,787 | 281 | 1,200 [16,626 [3,779 | 7,317 | 233 | 184] 279 | 50,995 
Ceylon | | | 188 262 | 66 51] | 498] 20] 1,581 
Straits Settlements, Fed. Malay States and 
44] 15 15 | 1,508 | 16 24) ... | 158] 714] 9,220 
West Australia 178 | 20} ..| 519 | 1,889 2 88 4,583} 36 | 10,461 
Victoria | 1,482 | 8,392 | 931 | 820} ... | 934 | 5,727 13,832 | 2,651 | 16 | 1,486) 24 | 25,744 
New South Wales... ave | 3,312 [15,958 | 344 1,019} 29 | 822 |10,221 [1,125 | 240 681} 164 | 33,915. 
Queensland... ded oe | 2791 819]. 60} 2894 96]. | 45784 7,465 
New Zealand and Fiji Islands eos ove | 1,590 | 4,045 | 934 | 1,201 | 14 | 1,979 | 6,183 | 300] 168] ... | 3,056) 307 | 19,777 
Total, £ [34,576 |98,680 |13,168| 15,314 | 3,557 | 14,115 |184,489|22,672}15,433 | 742 |23,979|100,712|527,187 
Registered Imports into the United Kingdom of Electrical Goods from all Countries. 
Russia, Norway, Sweden and Denmark .. 198 12} 10] 6,227} 25] | 5,960 12,831 
Germany | 2,052 | 6,118 [2,513 |42,353 | 7,071] 2,181 |49,145 | 497 | 2,893 | 7,688} 82,025 154,536 
Belgium 12 24| 266 | 3,663 8| 527] 502} 7,798 14,437 
France ... | 250 f1,224 | 736] 414) 174] 591 | 286] 640 | 2,860 396 7,744 
5| 565] 794 | 308} ... 501 | ... 92} 202 682 3,139 
Total, £ | 5,312 | 9,818 |4,360 |44,776 |14,962| 2,865 |70,033 |8,004 | 4,800 |11,360; 52,616 228,906 
Additional imports : New South Wales, machinery, £20; Canada, goods, £105; Spain, carbons, £440. 
Registered Re-Exports of Foreign and Colonial Electrical Goods from the United Kingdom. 
Various countries, mainly as above | 11,455} 1,334 | | 2,732 | 345] | 8423 | | 290 | 164 306 
Toran Exports: £527,187, Toran REe-Exports: £25,049 Toran Imports: £229,471. 
to the Customs returns. The first and 


ts i der the several headings are classified according 


third columns contain many amounts relating 


materials 1o those appearing in adjacent columns Imports are credited to the country whence consigned, which is not 


the country of origin, 
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REVIEWS. 


Motors, Secondary Batteries, Measuring Instruments and 
Switchgear. By S. Kennetu Broaproot, A.M.I.E.E. 
London : Constable & Co. Price 1s. net. 


This book has four chapters, one to each division of its 
title, and each chapter has a number of clearly-defined 
paragraphs. The salient fault is incompleteness, but this 
could hardly be avoided in so small a treatise. In Chapter I 
a statement of the various electrical units is hurled at the 
reader without any adequate introduction or explanation. 
The treatment given to measuring instruments, their appli- 
cations and peculiarities is good; but would be greatly im- 
proved by the inclusion of wiring diagrams and illustrations 
showing the fundamental principles of the various instru- 
ments. The definition of a wattmeter as “an instrument 
that is influenced by the simultaneous values of current and 
voltage” is open to criticism. The introductory notes on 
power measurements are too cursory, familiarity with vectors 
is rashly assumed, and no mention is made of “ leading” 
currents. 

Chapter IT includes a heterogeneous mass of information 
concerning the theory of electric motors and generators, and 
practical notes on a number of their faults. The practical 
notes should be useful, but the reader is introduced to shunt 
motors in 10 lines, alternators in eight lines and synchronous 
motors in 64 lines; alternator faults are dealt with in four 
lines. The important practical distinctions between 
“cumulative” and differential’’. compound motors are 
ignored. 

Chapter III, dealing with motor-starters, circuit-breakers, 
starting difficulties, &c., is, on the whole, very good ; a few 
more illustrations might well be added. 

The notes on the charging and general management of 
accumulators (Chapter IV) are among the best in the book, 
and the index greatly enhances the value of the volume. 

Far too much technical knowledge is assumed, considering 
the class of reader likely to be secured. We do not notice 
any actual technical errors, but the omission of explanatory 
matter is serious and the phraseology is often technically 
and grammatically lax. The book is capable of develop- 
ment into a really valuable handbook, but at present amounts 
to little more than an unsymmetrical expansion of a “ pocket- 


book” treatment of the subjects concerned.—R. E. N. 


An Elementary Course on Practical Applied Electricity and 
Magnetism. By Dantew H. Oaixy, B.Eng. London: 
Longmans, Green & Co. Price 2s. 6d. net. 


This little book is a compilation of experiments suitable 
for young students of electricity. It consists of a brief 
account of some 64 more or less simple experiments, and 
contains diagrams of the apparatus and working instructions. 
Dr. Rhodes, who writes the preface, says that he has been 
impressed for some time with the need for such a book ; that 
students under present arrangements have about 14 hours’ 
practical work in the laboratory per week, and that during 
that time it is impossible for the instructors to get round 
them all; that students in many cases, therefore, think they 
are not getting value for their money ; that however, with 
the present book in their hands, this disability will be 
removed, for such students will be informed beforehand of 
the experiment to be performed on any particular evening, 
and will thus. be enabled to look up the theoretical work 
bearing upon it before they come to class. 

We are not altogether impressed with this argument ; 
and, as a matter of fact, we are not altogether impressed 
with the need for the book. The chief objection, if such 
a book were universally used in our technical schools, is 
that all elementary laboratory work (and laboratory work in 
the elementary stages is, without exception, the most 
important a young student can perform) would be stereo- 
typed with the methods of one particular teacher. Even if 
the teacher is a good teacher, even if he is above the average, 
such a system is bad. It takes a very good teacher indeed, 
and one with long and varied experience, to know instinc- 
tively those parts of a subject that cause the average 
student trouble. Therefore we can expect to find in such 


compilations of laboratory experiments many instances where 
the instructions are not clear or lead to erroneous work, 
This, indeed, has occurred in those cases that have up to now 
been put to practical test. 

Again, the actual teacher of the theoretical work should, 
in our opinion, have absolute charge of the laboratory 
arrangements. If he is an enthusiast in his work, he wil] 
not desire to have extraneous assistance in the form of lists 
of laboratory experiments with their accompanying instruc- 
tions. Probably he would find that they did not agree in 
their setting out with some of his own methods ; points on 
which he would lay special stress would be lightly touched 
upon or omitted altogether; methods which he had 
insisted upon would be violated, not necessarily in important 
points, but just in those little and apparently insignificant 
ones, which each particular teacher finds most effective for 
his own satisfactory teaching. 

We are in nowise attacking the present work. It is 
excellent of its kind. Though we believe that the objects 
for which it is written can be obtained in a better way, in 
a way which allows individuality to the teacher, and 
arranges for the particular apparatus of each school, yet we 
are sure that the book itself has been carefully thought out, 
that the experiments are well. graded, and that the 
instructions are clear. With one exception little improve- 
ment could be made in it. It is well known that 
elementary laboratory students have a rooted objection to 
satisfactorily writing up experiments. They don’t mind 
doing them, but when it comes to entering them up in their 
laboratory note-books, it is another matter. Unless some 
systematic method is employed from the beginning, 
results at the end of the session are apt to be disappointing. 
Therefore, we think it would have been desirable to have 


included in the book a descriptive method of writing up~ 


experiments. 

With regard to laboratory work, we may say here that 
there is a tendency to try to make of it an exact science, 
Enthusiasts who got hold of experimental work in its earlier 
stages, when all was disorganisation and confusion, saw their 
chance. They foresaw possibilities that were really not 
in it. Consequently and naturally they overshot the mark. 

We are engaged to-day in trying to restore equilibrium. 
For this purpose we discourage all cast-iron systems, and 
attempts to make the teaching of scientific work automatic. 
Needless to say such systems are frameworks which fall to 
pieces of their own weight, or which get their complex joints 
rusted up through impossibility of lubrication. 


Imperial Telegraphic Communication. By CHARLES 
Bricut, F.R.S.E., &c. London: King & Son. Price 
3s. 6d. 

Mr. Bright is a well-known writer on telegraphic matters, 
and the latest addition to his list is a handy little volume in 
which he puts the case for Imperial telegraphs in a very 


condensed and convenient form. It is difficult to foresee 


who will read it, however. There are some, but they cannot 
be many, who are interested in such a subject. Those who 
are interested would naturally read the book on their own 
initiative without any suggestion from a reviewer ; and it is 
equally certain that, no matter how the reviewer may laud 
it, those who are not interested would leave it severely alone. 
As explained in the preface, the author has made large use 
of reproductions of addresses and articles contributed to the 
British Association, the London Chamber of Commerce and 
various periodicals, extracts from speeches on the subject 
and Blue Books. With the help of these, and the promulga- 
tion of his own views, he certainly makes his case to read 
justly. But it is perhaps not proper to refer to the publica- 


tion as a “book,” it is rather an essay, and therefore aD — 


unbiased reader could not reasonably form an honest opinion 
on Mr. Bright’s views unless he had an opportunity for con- 
sidering also the views of others who may not be entirely in 
agreement with the author. - 

It is a difficult book to review, and the present writer is 
loath to express an opinion on Mr. Bright’s views, but 
having read the book, and digested the arguments therein, 
albeit not necessarily in complete agreement with the author 
on certain points, he must say— being one of those interested 
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in the subject—that he is glad to havehad the opportunity for 
reading in concise form all the arguments which have been 
put forward from time to time in favour of the State 
ownership and control of the lines of communication between 
Great Britain and her numerous dependencies. The work 
is not without certain topical interest at the present time, 
because of the discussions now current in corinection with 
the administrative changes developing in regard to the con- 
trol over the various Atlantic cables, which have since 
culminated in amalgamation of the interests involved in the 
present trans-Atlantic communications. The book also has 
interest in connection with the announcements regarding 
cable rates made by the Postmaster-General in Parliament 
recently.—R. M. H. 


The “Cole” Code or Code Dictionary, By C. H. Coe. 
1911. Rugby : Rugby Advertiser, Ltd. Price 10s. 6d. 
This code provides what is difficult to find in others, viz., 

valuable matter in sentences, although it seems to lessen the 
full value of a code word, as there are numerous instances 
where one single word is represented by five letters. The 
recommendation in the introduction that prefixes should be 
used in order to secure secrecy is, as is generally known, of 
not much value, as they can be easily ascertained by those 
whose desire to do so. 

There is useful matter in the code, such as a very full list 
of banks and places, but the fatal mistake is made of putting 
together groups of letters which, although pronounceable, are 
very difficult to transmit, and are, in consequence, a fre- 
quent cause of delay and mutilation of telegrams. Such 
words as Luvutcuvja, Vylletyggi, Lynytvudur,! Jetubvytio, 
Manuhhujyk, Pefykuvsy, put a great tax on operators. We 
have on previous occasions drawn attention to this, and in 
our review of Mr. Sydney A. M. Rose’s “ Universal Code 
Economiser ” we had cause to explain that such words defeat 
the object of a telegram, i.e, to secure rapid and correct 
transmission. 

In one instance we notice that “ Perim ” is a code word. 
Names of places should never figure as such, as it may be 
necessary to use them in their proper sense. Although it 
is stated that all the code words differ one from the other by 
two letters, such words as Corsi, Sorci, Comip, Pomic, Farip 
and Parif are found, which do not fulfil these conditions. 
There are facilities for economising in certain directions, but 
the method to be adopted appears somewhat confusing ; given 
time and thought, however, cablers may find it a useful 
adjunct to their present codes. 


Encyclopedia Britannica. 1910. Cambridge: University 

Press. 

The eleventh edition of this work has been before the 
public for some months, but it takes time to go carefully 
through the important articles on technical subjects and to 
gain some sort of an idea about the whole scheme of the 
edition. It is, of course, now fully recognised that, in 
almost every respect, this extraordinary collection of the 
latest knowledge on all subjects represents something which 
the world has never seen before. In this remarkable year 
of 1911 one of the events has been the appearance of this 
work. Concerning the commercial side of the enterprise 
the writer has no concern, although it must be obvious to 
anyone that the tact and diplomacy which obtained the 
magic words “‘ Cambridge University” must have been of 
no ordinary calibre. And the mind which organised the 
production of this library in epitome was certainly one which 
was working at its correct vocation. We have little to 
say about the general appearance of the volumes, but, 
personally speaking, we have found that the thin-paper edition 
is a great improvement on the older and bulkier volumes, 

On comparing this edition with the tenth there are two 
or three outstanding impressions left on the mind of the 
applied scientist. One is that the importance of engineering 
and the allied industries to the national existence is now 
more fully appreciated. Another is that the three branches 
of applied science which seem to have developed most rapidly 
are aviation, electrical engineering and applied chemistry. 
So far as pure science is concerned, the readers of this 
journal will think the most interesting portions of the volumes 
are those devoted to physical science. Before passing on to’ 
the engineering sections, we will mention these. 


Many of the articles which originally appeared within 
the covers of the “ Encyclopedia Britannica,” in connection 
with the physical sciences, have become classical. Among 
those who, in the past, have written for this work, may be 
mentioned the names of Lord Kelvin, James Clerk Maxwell 
and Lord Rayleigh, all of whom wrote for the ninth edition. 
Sir Joseph Larmor, Sir J. J. Thomson and Sir James Dewar 
wrote for the supplementary volumes. In this edition we 
find that Prof. Hugh L. Callendar has revised Lord 
Kelvin’s original article on ‘‘ Heat,” while Prof. A. E. H. 
Love (of Oxford), has taken hold of the article on 
Elasticity.” 

Apparently, valuable expert advice has been obtained upon 
the subjects dealing with physics. It has been kept in 
mind that an encyclopedia must not only be a collection of 
articles alphabetically arranged, but it must also present 
facts and theories of all branches of knowledge as a co- 
ordinated whole. Careful attention has evidently been paid 
as to the best manner in which subjects could'be dissected 
into fitting and encyclopedic and scientific headings. For 
it was necessary that these headings should not be regarded 
by the expert with offence, but should give the layman a clue 
to the information required. The tremendous triumph in 
the whole scheme is the fact that, as far as one can tell after 
a few months’ constant use of the volumes, no particular 
point has been omitted, and nothing seems to have been 
unnecessarily duplicated. In the articles in the physics 
section we recognise, from the initials at the ends of the 
articles, such giants as Rayleigh, Callendar, Poynting, 
Fleming and Larmor. 

Readers of this journal are familiar with the present-day 
notion of matter. Considered apart from its state of aggre- 
gation, we believe it to be composed of molecules, which in 
turn are made up of atoms, and these are collections of 
electrons. Who could treat that subject as well as Sir J. J. 
Thomson? He directs the discussion to the establishment 
of the electronic theory. In view of the vast amount of 
work in this field for which he has been responsible, his 
present treatment is indeed welcomed. 

As for the subject treated under “ Aether,” that article 
is built up on the foundations laid by Clerk Maxwell and 
Larmor, in the ninth and tenth editions. It is, fortunately, 
Larmor who continues the story. The latter also deals with 
the doctrine of energy under the title of “ Energetics.” 
We must pass lightly over the Sound and Light sections, 
but must mention Callendar’s brilliant work on ‘“ Heat” 
and several allied subjects. A section on instruments is 
well done. 

Dr. Watson adds some articles to those of earlier 
editions on “ Magnetism.” Dr. Fleming is responsible for 
all of the work on electricity. We may say that he has 
divided the subject matter essentially into four articles, 
viz., ‘‘ Electricity,” “ Electrostatics,” ‘ Electrokinetics,” 
and “Electromagnetism.” The first-named heading con- 
tains an historical narrative of the development of the science, 
and indicates the co-ordination of the principal subsidiary 
headings. 

As an example of what may be expected, we may mention 
the subject ‘ Elzctrokinetics.” The matter of electric 
conduction is reserved for one article under the heading 
“ Qonduction, Electric.” But that is divided into three 
parts—(1) solids (by Prof. Fleming) ; (2) liquids (by Dr. 
Whetham), and (3) gases (by Sir J. J. Thomson). The 
last is, indeed, a complete monograph of the most 
authoritative nature. 

We must not omit a reference to a series of articles on 
measuring instruments. In the preceding edition that 
omnibus title was used. Now we find headings “‘ Ampere- 
meter,” “ Voltmeter,” “ Wheatstone Bridge,” and so on. All 
of these many articles are on a uniform plan, and typical in 
form. Very lucid are the explanations of the instruments. 
There is a deal of theoretical matter under the title of 
“ Electrolysis.” 

And so one could go on dealing with these fascinating 
subjects. After all, if one were to review completely the 
scientific and technical articles, one would need many issues 
of the ELeorricaL Review for the purpose. It is only 
possible to point out a few of the good things; the others 
are all up to the same standard. 

We are indeed glad to note that Mr. 0. C. Hawkins has been 
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responsible for the article on the dynamo—it is up to the 
style of his book. Dr. L. Bell writes on the electric motor. 
The “ Accumulator” article is by Mr. W. Hibbert. Power 
stations and questions of supply are discussed by Dr. Fleming 
under “ Electricity Supply.” His account of the practical 


‘work is splendidly supplemented by Mr. E. Garcke, who 


writes on commercial development, legislation and those 
other matters of finance which he has made peculiarly his own. 
Similarly, we find Dr. Fleming and Mr. Garcke responsible for 
“Lighting, Electric.” As for ‘ Telegraph,” we have Mr. 
H. R. Kempe on Section I—devoted to land and submarine, 
while Mr. Garcke deals with Section II—the commercial 
aspect. Dr. Fleming devotes his attention to Section III— 


on wireless. 


The article on “Telephone” is by Kempe and Garcke. 
How interestingly the latter can make a story march. 

If he were less optimistic, the work of this reviewer 
would seem to him almost to have been wasted. For he 
has read all of these articles, and many of those on 
education, applied chemistry, metallurgy, and all the other 
subjects, which some of us look at with interest, and study 
a little, but affectionately regard as a relaxation (for our 
work is really connected with engineering); and then there 
are so many engineering subjects not yet mentioned— 
“‘ Railways,” for example, a capital article; and Ewing 
at his best on “ Heat Engines,” Dugald Clerk on his 
subject, and so on. Of course, we cannot mention all of 
them. The result of the hours of study of these 
articles could be written down in a few words. It 
is, “This work is simply splendid.” As for the Editor 
of the Engineering Section, one cannot fail to envy him 
his task so well completed, or to congratulate him upon 
what he has accomplished; work such as that lives for 
all time. It is not ephemeral, because others will build 


up from it. It will always last, although, as science and © 


its applications advance, it must be frequently revised. 

As for the non-technical aspect of the volumes—well, after 
all, engineers are intellectual members of society. It is true 
that many of us find it not over easy to raise the sum needed 


for these books ; but there are many less satisfactory ways of 


spending money, and the day may come when the money 
‘will pay itself back because of something found within the 
covers. 


FRICTION IN ELECTRICITY METERS: 
ITS DETERMINATION, COMPENSATION, 
AND RESULTANT ERRORS. 


( Concluded from page 1045.) 


Fig. 9, reduced to a common armature speed of 1 rev. per sec. 
at which velocity windage friction becomes inappreciable), shows 


0 2 40 60 00 129 140 Grmr. 


Fie 9.—BEARING + WINDAGE FRICTION AT 1 R.P.S. 
AS FUNCTION. OF ARMATURE WEIGHT. 


-that no definite relationship exists between bearing friction and the 
weight of rotating parts supported. 
Figure of Merit.—From the magnitude of the quotient— 
7 Full load driving torque 
P= Total frictional torque at full-load speed ’ 

-an opinion may be formed as to the general merits of a given meter 
‘as regards frictional resistance. It is.not advisable to replace this 
-quotient by— 


Full-load driving torque 
Armature weight 
when comparing meters, particularly if,as is generally the case, the 
full-load speeds of the various instruments are very different. 
In fig. 10 one quotient is represented by abscissm, the other by 
-ordinates, and it is clear that, were Q a suitable index of the total 
friction in meters with rotating armatures, the various points 


- 


would show a definite connection with each other, Actually, 
however, among the meters here tested, tan.a. = 4'6 . tan ay 
(fig. 10), i.e., the ratio P/Q varies without rule between values which 
are to one another as 1 : 4°6. ’ 

Supplementary Measurements.—As the result of carefully con. 
ducted experiments, the author concludes :— 

1, Windage torque between brake disk and braking magnet 
varies linearly with the speed (up to 0°7 m/sec. at least), and with 


Quotient P 
250 F 
xh 
200 F 
ct 
150 F 
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Specific torque (quotient Q). 
Fic. 10.—ToTaL FRICTION AND SPECIFIC TORQUE. 


the air gap (at any specified velocity). In all practical cases this 
windage is negligible. 

2. Errors in (bearing + windage) retardation tests, due to 
remanent magnetism in the meter cores may be avoided by exciting 
the field coils by a diminishing alternating current immediately 
prior to the test. 

A method is described, whereby the moment of inertia of the 
armature system of a. meter may be determined within + 20 per 
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Fic. 11.—ERrror Curve oF A.C. METER “g 
(VARIABLE CURRENT). 


cent. by a retardation test. The oscillation method, already 
described, gives practically accurate results, and should be used 
whenever the armature system can be removed from the meter. 

Compensation for Friction : Load-Error Curves.—In an elaborate 
mathematical section, the author discusses the theory of various 
means of meter compensation, and evolves equations whence the 
error curve of a meter may be predicted. 

It is shown that the damping torques due to the stray fields 
from the current and voltage-circuits (Ds, De respectively) are 
given by— 

D; = Cy . dufdt 
and Dry = Cer. dufdt 
(for meter “g”, c; = 4°67 10-*; = 3°29 x 10-*(c.G.8. units.) 


The reliability of the equations deduced for the evaluation of 
meter error was tested by experimental verification of the predicted 
results, (See also Table IV.) 

Alternating-Current Meter “g.’—(a) Variable current, unity 
power-factor—the calculated and experimental error curves are a8 
shown in fig.11. At the higher loads good agreement is certain, 
but at low loads discrepancies arise owing to the impossibility of 

_ Observing the friction compensating and light load resisting torques 
with sufficient accuracy. By adjusting the friction compensation, 
the error curves of the meters here examined could be brought to 
almost any desired form up to 50% full load. 

(b) Variable power-factor, constant current and pressure—com- 


}om. 


* parative results shown in fig. 12, The calculated/curve makes 20 


allowance for friction compensation, 


TABLE 1V.—Ex?TRacts From DATA FoR ERROR Curves (Fries. 1}, 12, 13), 
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TABLE 1V.—Exrracts From DATA FoR BRRROR CURVES (Fies. 11, 12, 13). 
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KO Direet-Current Meter “ D.”—Concordance of calculated and 
on Si9 experimental load-error curves is shown in fig. 13. The earth’s 
+++ | field may vary the net torque due to the friction-compensating series 

4 a8 

— cos? —~ 

25528 BRR RR | 

| - Fie. 12.—Error Curve, A.C. METER “g.” VARIABLE COS 
coil by more than 30 per cent. on turning the meter through 180°. 
A E a4 Since the compensating field has a great influence on the meter 
* = error at low speeds, it is highly important that the present type of 
=o meter be calibrated in situ or at least with the same disposition of 
a a Se8S3S 33 3s | | the instrument, relatively to the earth’s field, as will obtain in the 
eT subsequent use of the instrument. 
TABLE III.—Moment oF INERTIA OF ARMATURE SYSTEM (BY 
“CoASTING” AND “ OscILLATION” METHODS). 
BY Current and voltage as per cent.of normal. Error in mt. inertia by 
| Mou. K by oscillation test to 
| < > | Ja E be correct). 
| | | | 
| | e 6 0 } — 3% 
| 20 
| 8 0 12% 
33 
B 4 0 + 9% 
2 0 100 + 10 % 
| 
etnse & c 5 0 100 — 25% 
| = 6 0 100 | 2% 
é| $3588 | 58858 
Conclusions.—Modern A.c. meters of the Ferraris type show so 
— —— small a total frictional resistance that the provision of a constant 
fe 42, pie compensating torque adequately corrects error due to this cause, 
| 99 40 6 80 190 129 ho full Load 

ALS SSS CORON A evvvent 
: A- Galteslation 
5 B- Experiment 

> 
SDNAON 
™ 
g 
§ 
3 ge Fic. 13—Error Curve, D.C. MeTer “p,” VARIABLE 
a é OURRENT. 
Been Direct-current watt-hour meters are seriously affected by friction 
at low loads. Good compensation is possible, on cofistant-voltage 
circuits, by the provision of a constant correcting torque, but 
owing to the powerful influence of the earth’s field, the total fric- 
c ‘ tional torque should be as low as possible. Brush and clockwork 
frittion are specially serious, bearing and windage friction vary 
with the armature speed and do not seriously affect the error curve. 
g 3 The constant frictional resistance in ampere-hour meters should be 
2 a minimum, its compensation being a complicated matter. 
All meters with rotating armatures should have a low running 
| > | speed ; the fulfilment of this condition in a.c. meters, reduces the 
3 9 gS damping error due to stray alternating fields. 
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TRADE STATISTICS OF HOLLAND. 


THE following figures, showing the imports of various goods into 
Holland in 1910, are taken from the recently issued annual trade 
statistics ; the figures for 1909 are added for purposes of comparison, 


and notes of any increases or decreases are given :— 


In 
1909, 1910, —Tnerease or 
Gulden, Gulden, Gulden. 
Machinery, steam, industrial 
and agricultural.— 
From Belgium ... eee 1,948,000 2,487,000 + 539,000 
» Great Britain eee 5,676,000 5,779,000 + 103,000 
» Hamburg ... rs 158,000 117,000 — 41,000 
» Germany ... 14,101,000 15,468,000 + 1,367,000 
» United States ... 2,278,000 2,747,000 + 469,000 
» Other countries ... 249,000 297,000 + 48,000 
Total eee 24,410,000 26,895,000 +2,485,000 
Gutta-percha, raw.— : 
From France... See 173,000 103,000 — 70,000 
» Great Britain... 12,000 202,000 + 190,000 - 
» . Dutch Guiana... 882,000 655,000 — 227,000 
» Java eee «(1,598,000 5,077,000 3,479,000 
» Other countries ... 286,000 410,000 + 124,000 
Total 2,951,000 6,447,000 +3,496,000 
Gutta-percha manufactures,— 
From Belgium ° 525,000 477,000 — 48,000 
» Great Britain ° 446,000 515,000 + 69,000 
». Germany .... eee 497,000 608,000 + 111,000 
», Other countries ... 10,000 156,000 + 146,000 
Total 1,478,000 1,756,000 + 278,000 
Iron wire.— 
From Belgium ... + 3,003,000 3,197,000 + 194.000 
» Great Britain ... 3,000 25,000 + 22,000 
» Germany  ... 21,759,000 ~20,279,000 —1,480,000 
» Sweden .. «. 136,000 166,000 + 30,000 
» Other countries ... 3,000 52,000 + 49,000 
Total ee» 24,904,000 23,719,000 —1,185,000 
Instruments, physical, chemical, 
From Belgium ... wie 587,000 532,000 — 55,000 
» Great Britain ... 379,000 484,000 + 105,000 
» Hamburg ... ove 84,000 39,000 — 45,000 
» Germany ... +» 8,753,000 4,554,000 + 801,000 
, Other countries ... 83,000 99,000 + 16,000 
Total +» 4,886,000 5,708,000 + 822,000 
Copper wire.— 
From Belgium ... oe 186,000 123,000 — 63,000 
» Great Britain oes 104,000 96,000 — 8,000 
» Hamburg “6 417,000 154,000 — 263,000 
» Germany... ... 2,679,000 2,494,000 — 185,000 
», Other countries ... 22,000 68,000 + 46,000 
‘Total - 8,408,000 2,935,000 — 473,000 
Steel wire,— 
From Belgium ... 1,922,000 446,000 —1,476.000 
» Great Britain... 447,000 644,000 + 197,000 
» Germany... ... 2,399,000 1,595,000 — 804,000 
; Other countries ... 22,000 21,000 — 1,000 
Total 4,790,000 2,706,000 —2,084,000 . 
India-rubber manufactures.— 
From Belgium ... mB 199,000 238,000 + 39,000 
» Great Britain ... 1,379,000 2,083,000 + 704,000 
» Germany... ... 1,274,000 1,981,000 + 707,000 
» United States... 15,000 20,000 + 5,000 
» Other countries ... 17,000 70,000 + 53,000 
Total 2,884,000 4,392,000 +1,508,000 
Glass manufactures.— 
From Belgium ove 245,000 271,000 + 26,000 
» Great Britain ... 97,000 103,000 + 6,000 
» Germany ... 1,653,000 1,902,000 + 249,000 
», Other countries ... 9, 13,000 + 4,000 
"Total 2,004,000 ~ 2,289,000 + 285,000 
Porcelain.— 
From Belgium ..... .. 141,000 151,000 + 10,000 
» Great Britain... 52,000 48,000 _ : 
» Germany... 987,000. 1,104,000 + 117,000 
+» . Other countries ... 36,000 49,000 + 13,000 
Total 1,216,000 1,352,000 + 136,000 


Note : Gulden = 1s, 8d. 


THE JUNIOR INSTITUTION OF 
ENGINEERS: SUMMER MEETING IN 
EAST ANGLIA. 


IT was but natural that with Sir J. J. Thomson, Professor of Ry. 
perimental Physics at the University of Cambridge, as President, 
the summer meeting of the progressive Junior Engineers should 
this year, have had its setting in East Anglia, with visits to the 
Laboratories of Physics and Engineering at Cambridge as the gem 
of the week so to speak. 

In accordance with usual custom, the members foregathered at a 
place where the week-end previous to the opening of the meeting 
could be spent in quite a holiday fashion. Thus it came about that 
on Saturday, July 29th, the Felix Hotel at Felixstowe opened its 
hospitable portals to the Institution, and was constituted the head- 
quarters of the party until the following Monday morning, by 
which time the introduction period had been well got over, and 
the greatest possible good fellowship prevailed throughout. The 
Cinderalla dance at the hotel on the Saturday evening provided 
most opportunely the occasion for the ladies of the party to enter 
into acquaintanceship, and appeared to be fully appreciated. 

Ipswich was the first town of call, and was reached by a pleasant 


‘steamer trip from Felixstowe up the River Orwell. On arriving, 


the directors of Messrs. Ransomes & Rapier met the members and 
conducted them over the well-known Waterside Ironworks, while 
the ladies were appropriately shown round the corset manufactory 
belonging to Messrs. W. Pretty & Sons. At the former works the 
application of electrical power was wellillustrated. The generating 
station consists of separate engine room and boiler-house. There 
are three direct-coupled, steam-driven sets, two of which have an 
output of 100 Kw. each, and the other set 200 Kw., at 230 volts, 
A testing set of variable voltage and current for use in the testing 
of electric cranes was examined with great interest. For running 
the generating plant, steam at a pressure of 150 lb. per sq. in. is 
supplied from three boilers fitted with an economiser. The manner 
in which the final erection and testing of cranes in the yard is 
carried out by means of various travelling steam cranes was shown, 

After their morning’s perambulation, the members and their fair 
friends were entertained at the Crown and Anchor Hotel by Messrs, 
Ransomes & Rapier, Ltd., the chairman and managing director, 
Mr. Wilfrid Stokes, M.Inst.C.E., presiding at the luncheon. The 
occasion was marked by the presence of the Mayor of Ipswich, Mr. 
P. W. Cobbold, the borough engineer, and other gentlemen. 

Mr. H. S. Jefferies, M.I.Mech.E., of Messrs. Ransomes, Sims and 
Jefferies, then took the party in hand for the afternoon, conducting 
them to the Orwell Works, where were seen in course of production 
numerous traction engines, road locomotives, portable and stationary 
engines, electric overhead traversing cranes, &c. 

While the members were thus occupied, the ladies were engaged 
in inspecting some of the historic places.of interest for which 
Ipswich is celebrated, afterwards joining the members for after- 
noon tea at the Crown and Anchor Hotel, as guests of Messrs. 
Ransomes, Sims & Jefferies. The acknowledgments of the Institu- 
tion having been expressed to them for opening their works for 
visiting, the party subsequently joined the 6.28 p.m. Cromer 
express from Ipswich for Norwich, where the old-fashioned and 
interesting Maid’s Hotel became headquarters. 

On the following morning (Tuesday), Mr. Thomas Glover, 
M.Inst.C.E., the engineer and general manager of the Norwich 
works of the British Gas Light Co., acted as cicerone over his 
works, the annual production of which exceeds 420 million cb. ft. 
The piéce de résistance here proved to be the De Brouwer com- 
bined charging and discharging machine, an ingenious apparatus, 
the invention of M. de Brouwer, engineer in charge of the gas- 
works at Bruges. Electrical engineers present did not fail to note 
how electricity had been brought into service in the working of 
this machine. All the motors are of the enclosed type. Their 
position on the machine is arranged as far away from the retort 
bench as possible, and the projector motor is enclosed in a box. 
The current is supplied from a 37-Kw. generator, of Messrs. Laurence, 
Scott & Co.’s construction, the same generator also supplying the 
motors which drive the coke conveyors. 

The current is conveyed to, and returned from, the machine by 
overhead bare cables and trolley arms at 220 volts pressure. It 
passes from the overhead positive cables by way of the trolley arms 
to vertical cables within the framework of the machine. Cont 
is made with these vertical cables as the hanging frame is raised 
and lowered, by means of other contact arms provided with rollers, 
as on the overhead trolley arms. The current next passes through 
a circuit-breaker, which acts as a safeguard for all motors on the 
machine. After passing through the circuit-breaker the current 
goes to the various controllers and motors and back to the negative 
overhead cable. J 

Within the framework of the machine a hanging frame 18 sus 
pended upon suitable chains, which framework is capable of being 
raised and lowered to suit the various tiers of retorts to be charged. 
The charging drum is fitted within this frame, and is 40 
diameter x 15 in. across, the periphery being grooved 8 in. X 34 in. 
The rubber belt on which the coal falls, and by means of which it 
is projected into the retorts, passes round pulleys and partly round 
the drums. The top pulley is capable of being raised to maintal 
the tension and to take up the stretch. The discharging part of 
the machine works alongside the charging apparatus, and com! 
of two steel channels telescoping one within the other. The whole 
discharger is capable of being lifted and lowered to suit the varyié 
tiers of retorts in the same way as the position of the charging 
portion is adjusted. 
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« bridge, and Mr. Thomas Glover, of Norwich. 
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The programme for the ladies during the members’ inspection of 
these works consisted of a series of visits by motor-car to places of 
civic interest. They afterwards assembled with the members to 

take of refreshments offered by the chairman and directors of 
the British Gas Light Co. The whole party then proceeded to 
Norwich Castle to visit the well-known museum, &c., and the 
cathedral, where the afternoon service was attended. 

Wednesday was given up entirely to “a day on the Broads,” and 
avery enjoyable day everyone pronounced it to be. . The Horse 
Shoes Hotel, picturesquely situated on the river at Wroxham, proved 
an excellent place of embarkation, its cuisine for luncheon and after- 
noon tea leaving nothing to be desired. 

On the following morning the Carrow Works of Messrs. J. & J. 
Colman, where the mustard, starch and blue come from, provided 

~means for the examination of numerous processes in which elec- 
trical, mechanical and other species of the genus engineer could 
not fail to be deeply interested, as well as 
those having proclivities towards the study 
of the social condition of workers in large 


NEW ELECTRICAL DEVICES, FITTINGS 
AND PLANT. 


A Sign Projector. 


A recent issue of the Central Station Engineer describes an 
electric sign projector which is exceedingly simple in construction. 
Its essential features are a powerful little lamp, three lenses and a 
stencil containing the advertisement. 

The lamp, which is a 100-c.P. of the glower type, operates on the 
regular lighting circuit, either A.c. or D.c. 

The lenses, the glower and the stencil are contained in a metal 
tube, 14 in. long and 2§ in. in diameter. 

The tube is separated at the end occupied by the lamp so as to 


factories. A call was made at the com- 
pany’s Club House—a long building standing 
in a neatly cultivated garden. There is a 
fine central hall accommodating 500 persons, | 
billiard room, gymnasium, &c,, so that the 
social needs of the employés are well con- © 
sidered. The party then made their way to 
the Criterion Restaurant for luncheon as the 
guests of Messrs. J, & J. Colman, At 5 o’clock 
the party left Norwich for Cambridge, 
arriving there in time for dinner at the Uni- 
versity Arms Hotel, the final headquarters 
for the week. 

Friday's proceedings will long be remem- 
bered, for the reason that the party spent 
most of the day in the company of the Presi- 
dent, Sir J. J. Thomson. The memory of his 
kindness and friendliness to everyone will be 
cherished by all who had the privilege of 
being present. On arriving at the Hopkin- 
son Laboratory in the morning the President 
introduced Prof. Bertram Hopkinson, Pro- 
fessor of Mechanism and Applied Mechanics 
in the University of Cambridge, who showed 
the party over his department, after which 
the President conducted some striking experiments in the physical 
laboratory, including demonstrations of the action of liquid air, 
and of high-tension electric currents. - The laboratories are fully 
equipped with apparatus and appliances of all kinds, the operation 
and uses of which were exhaustively explained, for which both 
the President and Prof. Hopkinson were warmly thanked before 
the visitors left. 

The Council Chamber of the Guildhall was the next rendezvous, 
where the party were entertained to luncheon by the Mayor, an 
organ recital following. 

In the afternoon all the beauty and capacity of expression of 
the organ, for which Trinity Chapel is so noted, was exemplified in 
a special recital given in honour of the Institution’s visit, by Dr. 
Alan Gray. It was a remarkable performance, and gave real 
pleasure to all, especially those devotees of music, of whom there 
are not a few in the ranks of the Institution. Afterwards 
followed, under escort of the President, visits to Trinity Dining Hall 
and Library, and to several of the colleges. The unaccompanied 
service in King’s was attended as the concluding item of the after- 
noon’s programme, 

The Institution’s summer dinner was held at the University 
Arms Hotel in the evening, Sir J. J. Thomson presiding. Amongst 
the guests were Sir Joseph Larmor, M.P., the Mayor of Cambridge, 
Dr. Alan Gray and Prof. M‘Lennan, Professor of Engineering in 
the University of Toronto. After observing the loyal toasts, that of 
“The University and Town of Cambridge, and the Proprietors of 
the Works, &c., opened to the Visit of the Institution during its 
Summer Meeting in East Anglia,” was proposed by Mr. S. Bylander, 
and was acknowledged by Sir Joseph Larmor, the Mayor of Cam- 
“The Universities of 
our Dominions Beyond the Seas” was proposed by the President, 
who spoke in eulogistic terms of all that was being done in the 
Colonies for students of engineering. Prof. M‘Lennan, in responding, 
admitted that they were very proud of their engineering school at 
Toronto, but said there were matters on the practical side of engi- 
neering to which they might give more attention. One was in 
respect of the ventilation of their buildings, in which Great Britain 
was far ahead of them. Another was the finish and permanence of 
their works. They had much to learn as to the supply of water to 
their large cities. Typhoid fever was prevalent in the large towns, 
and at Toronto, whilst they were on the banks of a lake 200 miles 
-long and 40 miles broad, the public water supply was so bad that 
they had to drink distilled water. The concluding toast, “The 
Institution,” was given by Mr. J. W. Auchterlonie, and was replied 
to by Mr. B. E. Dunbar Kilburn. The toasts were interspersed with 
musical selections given by the Chorister Glee Singers. 

_The works of the Cambridge Scientific Instrument Co. were 
visited on the following morning. Here were seen various types of 
pyrometers, thermometers and mechanical and electrical instruments 
In course of construction, including the Duddell oscillograph, the 
Einthoven galvanometer, and the Duddell thermo-galvanometer. 

A garden party was given in the afternoon by the President and 
Lady Thomson at their home in West Road, forming a most agree- 
able termination to a week full of technical interest and social 
enjoyment, which the Junior Engineers seem to have the faculty of 
80 happily blending in all they undertake. 


Fig. 1.—ELectric SIGN PROJECTOR 


Fic. 2.—THE PROJECTOR IN USE, 


provide for the insertion of a small globe, which makes the light 
available for illuminating the window in which the sign projector 
is placed. The pedestal for the tube to rest upon completes the 
outfit, which is illustrated in fig. 1. 

It can be placed on a bracket or attached directly to the ceiling, 
in the window, above the door, or in any convenient place. The 
tube may be adjusted to suit the position and height, being capable 
of adjustment to any angle. It is focused like an opera glass. 

The advertisement as it appears on the pavement is not round as 
shown on the stencil, but slightly elliptical (fig. 2). It varies from 
34 ft. longest diameter upwards, according to the distance of the 
projector above the sidewalk. 

While primarily intended for pavement advertising, the pro- 
jector-may be used for throwing advertisements on walls and ceilings 
as well. It has been effectively used by department stores as a 
wall sign to call attention to special sales. 

This sign projector is manufactured by the Pittsburg Electric 
Specialties Co. 


OUR LEGAL QUERY COLUMN. 


[ Questions addressed to this column should be written on one side 
of the paper only. | 


“A. J. H.” writes :—“A person owns a house, and has a right of 


way thereto. However, the railway company owns the roadway 
and footway by which the house is approached. Has the owner of 
the house necessarily a right to open the footway or roadway for 
the purpose of having drains, water, gas or electric services laid or 
repaired? It seems to me that if a person purchases property with 
a right of way thereto, it is only reasonable to assume that he 
has the right to lay the necessary services to be able to enjoy his 


rty. 
pee Alse, if he cannot break the surface, would he have the right 
to swing service wires or pipes overhead ?” 

*.* A right of way imports nothing more than the words intend. 
It confers no property in the soil. The public have a right of 
way along a high road—that is to say, they may pass and repass ; 
but they may not camp out on the road, or tear up the surface, or 
suspend wires over or across it. A private right of way confers 
no greater privileges. The right to uproot and lay drains, &c., is 
vested in the owner of the soil, unless, of course, there is a right to 
drain as well. In the circumstances, it appears that the person 


referred to by “A. J. H.” cannot have the necessary services. 


Llanelly Tramways. — One hundred tramway men 
struck work on the 21st inst.,, demanding recognition: of the 
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-PATENTS APPLIED. FOR,. 1911. 
(NOT YET PUBLISHED.) 


Liverpool and Bradford, to whom all inquiries should be Saeed. 


97,748. “* Electric resistance grids.” ELEcTric AND ACCESSORIES 
*Co., Ltp., and M. R. H. Mverrer. December Lith. 

27,801. Electric Gevices.? H. B. E. Norpretpr. December 
llth. (Complete.) 

27,808. “ Dyn lectric hi December 11th. 
27,817. “Self-regulating arc Jamps.” LaBoraToRIuM MEcuHa- 
NISCHE-TECHNISCHE WERKSTATTE Hans THomA G.m.3.H. (Converter éate, 
December 12th, 1910, Germany.) -December 11th. (Complete.) 

97,826. “Electric safety lamp.’’ H. Szrron-Jongs. (Electric Exporte Werke 
G.m.b.H., Germany.) December llth. (Complete.) 

27,840. “ Means for transmitting rotary motion.” Janpus Arc LAMP AND 
Exectrric Co., Lrp., and A.D. Jones. December llth. 

27,843. “ Blectrically heated thermal A. RrrrersHAUssEN. 
December llth. (Complete.) 

27,848. ‘* Electric motor-generators.”” Exgornic AND ORDNANCE Acozssonixs 
Co., Lap., and H. V. Bowen. December filth. 

27,862. Series of incandescent lighting.” E. Boorn and N. R. 
Boor. December 12th 

27,869. ‘* Miners’ safety lamps and ignition devices in connection there- 
with.” E. A, Hariwoop. (Addition to 14,914/1909.) December 12th. 

27,888. ‘Electrical heating of service or dinner lifts... F, Hopason. 
December 12th. (Complete.) 

27,884. “*Manufacture of electric metallic- filament lamps.” G. MiIpGLey 
and A. R. Crosstry. December 12th. 

27,902. Process and apparatus for electrically decomposing. fiuids.”” L.G. 
Fixen. December 12th. (Complete.) 

27,910. ‘Electric safety lamps.” K. G. H, ‘Von SLapEN VOGELSBERGER. 
December 12th. 

97,931. ‘Processes of separation by aid of electro-osmosis.” G. B. 
Scuwerin. (Convention date, January 25th, 1911, Germany. Addition to 
8,864/1911.) December 12th. (Complete.) 

27,982. ‘Distributing system for explosion engines.”’. IraLa FABBRICA DI 
AUTOMOILI. (Addition to 19,455 of 1911. Convention date, June 17th, 1911, 
Italy.) December 12th. (Complete.) , 

27,951. ‘‘ Method and apparatus for producing agaseous reaction by a silent 
discharge.’’ British THomson-Hovuston Co., Ltp. (General Electric Co., 
United States.) December 12th. ° 
97,958. ‘* Telephone relays.” 8.G. Brown. December 12th. 

27,974. ‘‘ Apparatus for indicating at the power station a fault or leakage of 


current andits particular location in a series of electric mains or conductors.” - 


R. December 13th. 

27,978. “ Apparatus for photometrically testing burners for gas or electricity. od 
Gorpon, December 13th. 
99,988. “Electric alternating current-or yoltage measuring or detecting 
instruments.” C. E.K. Mees and A. F: C. Potzarp. December 18th. 

27,995. ‘Electric fuse handles.” Syxes & Svepen, Lrp., and -A. 
December 18th. 


98,007. Enumeration of ‘telephone calls.” D. Wittiame. | 


18th. 

28,023. ‘‘X-ray apparatus.” H, A, C. DonnitHoRNE and W, Hampson. 
December 13th. ; 

28,054. ‘Electric miners’ lamps.”” W. Cross. (Dr. odaislaw Stanecki, 
‘Fabryka akummulaturow i przyrzadow elektryeznych, Spolka’z orgraniczona 
‘odpowiedzialnoscia Lwow, Austria.) ,December 13th. (Complete.) . 

28,080. ‘*Portable lamps for electric lighting.” E. MURRLE. "‘Decem- 
ber 18th. 

137. ‘*Dynamo-electric machines for use in électtic generative systems 
vehicles. Brooxs and W. Hotr. Decémbe r 14th. 
“Int tel wr ‘FarRWEATHER. 


28,165. 
M. Turner, U.S.) 14th. ) 


28,185. ‘* Electro-osmotic processes.”” Gres. Fur EnEKTRO 
(Convention date, September 28th, 1 1911, Germany.) December 
plete.) 

28,199. ‘Electric circuit protective devices.’’ British THomson-Houston 
Co., Ltp. (General Electric Co., United States.) December 14th. 

28,209. ‘‘ Mechanism for striking and controlling the electric arc.’” H. E. 
Crocker. December 14th. 


28,221. ‘Step-by-step motion for electric controller, rheostats, and similar 
devices.” F.GREENHALGH. December 15th. 

98.286. “Electric pendulum or revolving wheel.’* Scumipt. Decem- 
ber 15th. 


28,263. ‘‘Arrangement for working in parallel of synchronous and 
asynchronous alternating-current generators.’ SIEMENS Bros. Dynamo Works, 
Lrp. (Siemens Schuckertwerke G.m.b.H, Germany.) December 15th. (Com- 
lete.) 
28,281. ** Means for generating electricity.” L. December 15th. 
28,285. “Vapour electric devices.” British THomson-Hovuston Co., 
(General Electric Co., United States.) December 15th. 
28,821. ‘* Devices for giving a signal and indicating the number of calls on 


‘ telephones.” H. Wuxms. December 16th. 


“Production and. wireless transmission of electrical, oscillations,’’ . 


H. Hemucxe and M. Jasper. December 16th. 
** Dynamo-electric and (like machinery.” Axt.-Gzs. 
Boveki et (Convention d 
ber 16th. (Complete.) 
28,391. “Electric distribution systems.” J. eae (Convention date, 
December 2ist, 1910, United States.) December 16th. (Complete.)’ 


PUBLISHED SPECIFICATIONS, 


Copies of the cations in the foll list obtained 
Liverpool ans price, post tree, Sd. (in stamps). 


1910. 


Mernop oF Propucrion AND or RaDIATIONS 
HAVING WAVES oF SHORT LENGTH FoR PurposEs. R. billon 
Daguerre. 24,025. October 25th. ‘October 18th, 1909.) 

Means or Canryinc Brushes For ELectric 4ND HoLpING THEM 


UP-TO THEIR WORK IN 1H€IR ExxoTRICAL Connections. Electrical Con- . 


struction Co. and N. Pensabene. - 27,206; November 28rd. 
Generators. A. E.R. Bottone.) 28,611,. Deeember 8th. 
CRossINGs AND LIKE FirTincs ror ELzorricaL Conpuctors. F', M. Munro and 
Rauilless Electric Traction Co. 29,706. December 2lst. 


te, December 16th, 1910, Germany.) Decem- _ 


‘TERMINALS FoR INSULATED ELEcTRic A. Morgan. 15,091. June 28th. 


Fuses For Crccits. E.A.Graham. 16,228. July 18th. 


‘METHOD oF AND DevicE FoR LockING THE “HicH-TENSION 


ARRANGEMENTS FoR Raitway Points AND SiGNALs. Siemens Bros. 


‘Movnrincs FOR WALL-TELEPHONE SETS. Siemens Bros. & Co. (Siemens and] 


“SUPPORT FOR Exectaic OvenuraD Wines. .G. Gottschalk. 548 


-and Commercial Property Sales during 1911, Messrs. 


- of cost of production. .The effects of the Patents and Designs AG 


CALEY-DRIVEN CLOCKS AND OTHE! 
Mecuanisms, A.M, Lowne an whe E] 
d Lowne Electric Clack and Appliances Co, 
Miners’ Execrric Sarety Lames, O, ‘Oldham. 27,641. November 28th. 
Courtines For TROLLEY WirES AND OTHER ELEcraicaL Conpvcrors, 
A. Matherand R. Barlow: 27,711. November 29th. 
METHOD OF SYNCHRONISING ELECTRIC OR OTHER MOTORS FOR USE ON CRANES, 
Horsts, Gun TURRETS, OR OTHER Macu'nery. Sir W. G. Armstrong, 
Whitworth & Co. and F, Harlow. 27,814. November 20th. : : 
Extectric Heaters. H.J. Read. 27,954. December Ist. 
ELECTRICALLY-INSULATING COMPOUND AND PROCESS ‘OF PREPARING THE SAME, 
0. V. Thomas. 28,069. December 2nd. 
REVERSIBLE VARIABLE-SPEED Dynamo. J. Mould.’ 28,807. December 6th. 
APPARAIUS FoR ConTROLLING Gas-Cocks. Exectric Licur Switcugsg, 
B. Scheidemann. 29,125. December 15th. é 
Bayonet-Joint FAsTENINGS. FoR ELECTRIC LAMPHOLDERS AND. FOR OTHER 
PURPOSES, E, Cheadle. 29,425. December 19th. 


191]. 


Exrcrric; Arc Lamps, .S. Conradty and B. Conradty. 14,729, 

une 

Driving oF Rotary Fietp Inpuction Motors. Siemens-Schuckertwerke Ges, 
17,768. August 4th. (August 4th, 1910.) 

Western Electric Co. (Western Electric Co.) 17,875, 

ugust 5th. 

EecrricaL TRANSFORMERS. E. Haefely, 20,624. September 16th. 

APPARATUS FOR THE PURIFICATION OF ELECTROLYTIC Gases. A, E. Knowles, 
21,609. September 80th. 

APPARATUS FOR STERILISING Liquips BY ULTRA-VioLET Rays. A. Helbronner 
and A. von Recklinghausen. 21,629. October 30th. (Divided application 
on No. 23,078 of 1210. May Ist, 1911.) 

ExvectricaL PoriricaTIon of GasES AND APPARATUS THEREFOR. J.Y. Johnson, 
(Badische Anilin & Soda Fabrik.) 60. January 2nd. 

Exectric Circurr Controtiine Devices. British Thomson-Houston Co, 
(General Electric Co.) 178. January 8rd. 

ConrROLLERS FoR EvEcrRICALLY-DRIVEN Moror VEHICLES. A. Pieper. 1,776, 
January 24th, (January 25th, 1910) , : 

ExectricaL InFLUeNce MacHINES, oR Macaines FoR Propvucine 
Ececrriciry. Morris & Lister, Ltd., D. K. Morris and F. A. Watson, 2,691, 
February Ist. 

CurRRENT-COLLECTORS FOR ELECTRICALLY-PROPELLED VEHICLES, F, M. Munro 
and Railless Electric Traction Co. 2,889. February 4th. ‘ 

SMELTING FURNACE WITH Etectric REFiNING HBARTHS CONNECTED THEERO, 
A. Helfenstein. 5,140. March Ist. (March 10th, 1910.) 

Automatic AKc Lamp For Ligure Prosecticns. A. Blondel. 5,5€2. March 4th, 

ELECTRICAL SWITCHES AND CONTROLLERS, Garside. 5,856, March,8th, 

Conrrot or ELECTRICALLY-OPERATED SWITCHES. British Thomson- Houston Co, 
(General Electric Co.) 6,663. March 16th. 

Controt or Exzectric Morors,. Siemens) Bros. Dynamo Works, Lté., 
and N, Lydall. 8,591. April 4th. 

Impepance Cor For TELEPHONY AND LIKE Systems, E. A. Graham and W. J. 
Rickets. 10,045. April 25th. 

Sratic Frequency Convester.~ O. Imray (administrator of the estate of M, L, 
Joly, deceased). - 11,526. May 12th. (May 17th, 1910.) 

TELEPHONE AND. OTHER. MOUTHPIECES, 18,641. June th, 
(June 13th, 1910.) 

TELEPHONE REcEIvER.Houpegs. .C, 8. 13,948, June 12th. 


Exectric Sarety Foses. R. Kallmann. 13,646. July Th. ‘(Divided applica- 
tion on No. 16,258 of 1910, October 18th.) 
CiurcH MECHANISM FOR TBE DETACHABLE ATTACHMENT OF AN Arc LAMP OR 
OTHER APPLIANCE TO A Post OR HIGH-UP SUPPORT OR SUSPENDER. 
N. Worsley. 15,862. July 8th. 
Muporaicozs Trav. H. Hertzberg, A. A. Low and W. J. Wohl. 16,065. @ 
uly lith. 


og SToRaGE Batrerizs, W. Bayer and B, Hubbard, 

1 y 

ManvuractuRE oF MAGNETIC ELECTRODES. Chemische Fabrik Buckau. 16,902 
July 2 th. (July 22nd, 1910.) ; 


CHAMBER OF @ 
ELEOTRICALLY-DRIVEN VEHICLES. Allgemeine Hiektricitéts-Ges. ‘17,3089 
July 28th, (August 18th, 1910.) ’ 


and Co. (siemens & Halske Akt.-Ges,) 18,293. August 12th. 


Halske Akt.-Ges.) 18,462. August 16th. 
Rar.way oR LIKE SIGNALS, Bros. &Co. (Siemens & Halske Akt.-Ges,) 7 
18,776. August Zist. 


January 9th, ‘ 4 
Arc Lamp Exectropgs. British Thomson-Houston Co. (General Electric Coj@ 
710. January -Ouh. 


‘Factory Buildings Sales.—In their review of Factoryl 


FARMER & Sons report better results than in 1910 in the disposal of@ 
factory property, wharves, land, &c:'* There is a migratory move @ 
ment amongst manufacturers to ‘districts outside large towns where@ 
the lowest possible cost of manufacture can be obtained. It #@ 
difficult to say which branch of any particular manufacture morm™ 
than any other has progressed in the year 1911; one, howevey 
perhaps being very noticeable, isthe manufacture of electric metal 
filament lamps, and several companies interested in the busines§ 
have acquired factories and. are carrying on large businesses, 
Development has taken place in the motor and rubber trades 
factories having been opened in consequence for manufacturing® 
purposes. The acquiring of factories, &c., and building of works, con 
sequent on reorganisation. and extension i in many trades, are always 
in progress ; such operations in the engineering, milling, chemical 
and spinning trades having been well to the front in thea 
year under review. The areas imost sought after are those which 
offer the best facilities for manufacture on the lowest possible basia 


continue to bé well to the front, foreign holders of English patent 
still being the out? for factory property to,comply with 
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for Canadian Magasine rate of postage. 


PRICE 


LONDON: PUBLISHING OFFICE, 4, LUDGATE HILL, E.C. Svusscrirtion per annum, _ 


e inclusive, in Great 
Street. 


Britain, 19s. 6d.; Canada, £1 1s. 8d. ($5.80); to all other countries, 30s.—New York: D. Van NostRanp, taal Murray Street and 27, 
Ont. : Wa, Dawson & Sons, Manning Chambers. Paris: Borveau & Cuevintet, Librairie Etrangére, 22, Rue dela Ban BERum: 
ANB Unter den Linden Telegraphic Address: Ageekay. London.” ABC Code. Telephone Nos, 933 Holborn; Central 4425 (idttorial only, 
LI RHODES: chnson & Phillips, Ltd., 
MOTORS Ltd. TELEGRAFH, ELECTRICAL & GENERAL 
MOULDED INSULATORS. | | _ Gout Wes, Garton, Kent 
Non-Hygroscople. High Resistance, London, Man RHODIQUE,” all offices. for equip. 
LITHOLITE, Ld., 55a, Hackney Bove Landon, WE. MOTORS. Eight Are Lampe, 
CABLE. LANCASHIRE UNION ELECTRIC CO,,'”- 
3 DYNAMO & Park Street, Southwark, London, 
FELD BROS. & CO., Ltd., | rrerrooo MOTOR : 
PARK, 
a5, Budge Row, LONDON, E.C. | sancursten. CO., Ltd. ARC LAMPS 
-The New Fireproof Insulating Material. 
ADAMS _IGRANIC Real Red Heat 


MOTOR CONTROL GEAR. 


ADAMS Mfg. Co., Ltd., 
BEDFORD & LONDON. 


“‘CRYSTALATE STAR GRADE” 
| BASTIAN HEATERS: 


High Electrical Resistance. Non-Hygroscopic. 
Absolutely Fireproof. 


Write for Particulars and Samplestothe 
CRYSTALATE MFG. CO., Ltd., Tonbridge 


Guaranteed for 4 Years. - 


All Voltages. 
All Candle- 


KRUPKA & JACOBY, 4 MRg 


11, Queen Victoria St., London, E.C. 


powers. 


WESTERN-ELECTRIC 


COMPANY, LIMITED, - 
Norfolk House, Victoria RBmbankment, W.C. 
Works: NORTH WOOLWICH, LONDON, E. 


‘TELEPHONES & CABLES. 


4 See Advertisement last week, Sup. 9. 


CHURTON 
MOTORS. 


T. HARDING CHURTON & CO., 
Atlas Works, Water Lane, LEEDS. 


SAND, Mining WIRES AND CABLES. 

SWITCHGEAR. THERMIT LIMITED, 


ERNEST F. MOY, LTD., 


PLAGE, CAMDEN TOWN, LONDON. 


“WANT” ADVTS. 


See Sup. 9 to 13. 


MARTIN’S LANE, 
CANNON STREET, 
LONDON, E.c. 


27, 


PaTEnt 
Alumino Thermic Welding Process. 


ARTISTIC SHADES 


Th Silk, Lace and Paper, specially designed 
for use with electric light, &c, 


TAYLOR s CO., 
40, Hatton Garden, London. 


J. G. WHITE & COMPANY, Ltd., 


Electrical, Mechanical & Civil Engineers, 
GENERAL CONTRACTORS, 
9, Cloak Lane, Cannon St., London, B.C. 


Tel.; Whitterick, London, 
Telp. : 8306-7-8 London Wall, 9886 Central. 


“CANTIE” SWITCH MFG. CO., 


Contractors to the Admiralty: 
WOTTINGHAM. 


SWITCHES. SWITCH FUSES. .. 
INTERLOCKING IRONCLADS. 


THE FULLER ELECTRICAL 
AND MANFG. CO., 


PHCENIX DYNAMO 


MFG, CO., LTD, 


INGLEBY & CO., 


noap, 


Makers of Motors and Dynamos. MOTORS LEEDS. 
Alternating Current Motors a Speciality. MOTORS + GENERATORS. | con cect ano 
Norfolk House,” Laurence Pountney Hitt, R ALTERNATING CURRENT 
LONDON, E.c. BRADFORD. Delivery from Stook up to 60 H.P. 


Advertisement Index see page xxiv. 
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THE ELECTRICAL REVIEW. 


VERTICAL 


GAS ENGINE DESIGN 
with their 


LONG EXPERIENCE 


IN 
STEAM ENGINE PRACTICE. 
Sizes made from 10—300 H.P. 


STEAM ENGINES. 


Special WATER TUBE BOILERS which require no fixing. 


WRITE FOR CATALOGUE No. 330 H. 


Works :— Bourton, London : 
Dorset. 11, Queen Victoria E.C. 


“Pulsometer” 
Centrifugal 
Pumps. 
Improved Pattern. High Efficiency. 


Pulsometer Engineering 


Electrically Driven. LONDON: READING: 


Write for List.No. 361. Offices— Works— 
11,'TothillStreet, ‘London, S.W. Nine Elma Iron Works. 


PaTRICROFT. 
Producer Gas Engine, Telegrams { “ NoRNoDESTE, lee 


Gas and Oil Engines. 


Vertical High-Speed Type for 
coupling direct to Dynamos. 


‘From & B.H.P. to 120 B.H.P. q 


L. GARDNER @ SONS, Ltd., | 


Barton Hill Engine Works, 


Lonaen: NORRIS @ HENTY 
87; QUEEN VICTORIA 8T., E.C. 


Glasgow Showroom: 45, BOTHWELL S&T. 
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BLACKLEY must best! 


TRADE MARK. 


Because more of it is sold than of 
any other Insulating Tape in the World 
—there is a big demand for it from those 
who want the best possible sape—they tried the 
rest—but “BLACKLEY tare” was the only one that 
gave ABSOLUTE SATISFACTION—éhai’s why it is 
used by mosé of the GOVERNMENT DEPARTMENTS— 
MUNICIPALITIES—RAILWAY COMPANIES at HOME and 
ABROAD-—desides CONTRACTING FIRMS—and it is naw sold 
under the alove TRADE MARK recently granted by SPECIAL 
ORDER of the BOARD OF TRADE. Have you our LIST for reference ? 


PATENT PATENT 


ENAMEL ENAMELLED 


INSULATED BELL 
WIRE. WIRE. 


INSULATED WIRE AND CABLE MANUFACTURERS 


BLACKLEY, MANCHESTER 


Eneiecring Go., Lro., 
147, Queen Viotoria Street, 
LONDON... 


Ask for 
Catalogue 1103.” 


for every conceivable purpose. 


ELECTRICAL REVIEW. C UINE 
INDINGS AND CASES.—Subseribers and others can have their half-yearly EN 
numbers bound handsomely in Blaek Cloth at the rate 4s. 
Cases for binding are also supplied at 2s. 6d. eaeh.—4, Ludga 


THE “GROVER SPRING 
WASHER” NUT LOCK. 


Invaluable wherever a nut is. liable te 
vibration. Made for bolts of all sizes, frem 
8-16-in. upwards. 

Over ir 100,000,066 in U in Use. 
Beware cf 
WRITE FOR PRI¢ 


GROVER & CO., Ld., waa Wharf Rd., Londen, 


| 
THE VERY For ee 


for Particulars. 


Write for Prices and Special 


CHISWELL WORKS! 


GOLDEN LANE LONDON EC; 
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DICK, KERR CO., Ltd., 


CIRCUIT BREAKERS 
WITH 
METALLIC SHIELD 
BLOW-OUT SOLENOID 
FOR 


HEAVY CURRENTS. 


DICK, KERR 2,500-AMP. CIRCUIT BREAKERS. 
MOUNTED ON SWITCHBOARD. 


Head Office: ABCHURCH YARD, CANNON STREET, LONDON, E.C. 
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If you can get overall efficiency, 
reliability and economical work- 
ing, combined with simplicity 
and minimum upkeep, why go 
further > Adopt 


WEIR FEED PUMP 


as thousands have done, and , 
save further anxiety about your | :_ 
boiler feeding. 


Descriptive Catalogue on Application. 
Standard Sizes—Delivery from Stock. 


(Branch of United Brassfounders & Engineers, Ltd.) 


Sole Makers of 


THE “STOREY” FEED PUMP 


(Storey & Hallowell’s Patents), 


SLOW SPEED DIRECT-ACTING TYPE. 


EMPRESS FOUNDRY, MANCHESTER. 


THE 


ARE GENUINE 


MACHINE-CUT 
HELICAL GEARS. 


NOISELESS. EFFICIENCY 98%. 


STRENGTH. DURABILITY. 


Manufactured’ exclusively by 


ANDRE CITROEN «CO. 


“27, Queen Victoria Street, LONDON, 'E.C. 


14, 
| 
/ 
Ak 
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120-H.P. Electrical Haulage Engine with Citroén Gears. i 
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: @ Strength, Long Life, Clear Light 
The Lamps and Economical Burning — thes 


that LAST. are features of “POPE 


British-Made META 
LAMPS. Just the Lamps t 


satisfy. 
@ Order a supply of “ POPE!’ 


Lamps and ask for our latest adj 


vertising literature—a great hel 
to your lamp sales. D 


POPE’S ELECTRIC LAMP CO., Ltd 


HYTHE ROAD, WILLESDEN, LONDON, N.Wi pA‘ 
TELEPHONE ——-—-—— HARLESDEN ———-— 7 


PIPE 


High 


Efficiency. 


ENTILATED 


Stanjard Pipe Ventilated Induction Motor with Rails and Pulley. 


WEANCE ESTER. 
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Telegrams: “,.ELECTRIO, LONDON.” TELEPHONE. 106 London wal, 


THE LONDON ELECTRIC WIRE 
AND SMITHS 


Offices ana Warehouse: PLAYHOUSE YARD, GOLDEN LANE, LONDON, E.C. 
Wrorks: LEYTON, E. 


MANUFACTURERS OF EVERY DESORIPTION OF 
CABLES AND WIRES FOR ELECTRICAL PURPOSES. 


EUREKA 


AND OTHER 


HIGH RESISTANCE ALLOYS. 


DYNAMO WIRES, STRIPS and COMPRESSED STRANDS. 


INSTRUMENT WIRES: Silk & Cotton covered. FLEXIBLES. 
PATENT ENAMEL-INSULATED WIRES. FUSE WIRES. BRUSHES. 


JOINTING MATERIALS. PRICE LISTS ON APPLICATION. INSULATING VARNISHES. 


| 


FREDERICK SMITH AND COMPANY 


(Incorporated In the LONDON ELECTRIC WIRE CO. and SMITHS, Ltd.), 


COPPER WIRE 


100 Per Cent. Gonductivity. All Sizes to ‘OO1. 


_ 3 Hard Drawn H.C. Copper Line Wire; Special Tinned Wire. 


TRAGE MARU 


COPPER TROLLEY WIRE, 
SPECIAL NON-FOULING SECTIONS. 


BRONZE TROLLEY WIRE, 


MAXIMUM TENSILE STRAIN, DURABILITY AND CONDUCTIVITY. 


SILICIUM BRONZE WIRE 


“C” QUALITY FOR TELEPHONE LINES, &c. 


- PHOSPHOR BRONZE SPRING WIRE. 
Aluminium Wire and Strip tor all Electrieal Purposes. 


Amaconda Works, Salford, MANCHESTER. 
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Flexible 
Couplings 


FOR ALL DRIVES. 


Write for List— 


THE USKSIDE ENGINEERING CO., Ltd., 


NEWPORT, MON. 


GOVERNORS. 
ASBESTONITE 


A PERFECT INSULATOR. 


JENS ORTEN-BOVING & C0., Five Qualities for Every Conceivable Use. 


Fire-proof Arc Shields a Speciality. 
94, Union Court, Old Broad St., 


Telephone: Teleg. Add.: 
London Wall, 4806(9 lines), ‘ Lonpon,” 


COMMUTATOR ‘GRINDERS, 


MOTOR REQUIRED. 


THE BEST, CHEAPEST, AND ONLY MACHINE SUITABLE FOR 
TRUEING UP ALL KINDS OF COMMUTATORS IN POSITION. 


NO ELECTRIC STATION COMPLETE WITHOUT IT. 


On the Admiralty, Awarded Gold Medal 
War Office, India Office, Marseilles Exhibition, 
and Crown Agents’ Lists. 1908. 


Catalogue and Price List on application : 


PHILLIPS COMMUTATOR GRINDER CoO., Lta., 


Telegrams: 27, WALBROOK, LONDON, E.Cc. Telephone No.: 
** COMGRINDER, LONDON.” 5240 BANK. 


(Made in England). 
Indicates the exact speed of an 


From to 3 H.P. Engine, Dynamo, or Motor in 


revs. per minute, Recorders for 
Pressure and Speed, &c. Pumps, 


The SMALL POWER DYNAMO & MOTOR CO., 
W. H. BAILEY & CO., Ltd., Salford, MANCHESTER. 


BABCOCK WILCOX 


WATER-TUBE STEAM BOILERS 


7,900,000 h.p. Land Type 


2,150,000 h.p. Marine yen uae ‘oF on Order. 


BABCOGK & WILCOX also Manufacture :— 
White-Forster Water-Tube Marine Steam Boilers. 
Steam Superheaters. Mechanical Stokers. Economisers. 
Feed-Water Heaters. Water softeners and Purifiers. 
Structural Steel Work. Steel Chimneys. Coal Conveyors, 

Electric Cranes. Steam Piping Plants, 


Telegrams : Telephone No. 
“pascock, LONDON.” Head Offices: HOLBORN lines). 


Oriel Hous, Farzingdoa Street, Loadoa, 
Works :—RENFREW, SCOTLAND. 


Babcock=& Wilcox Boiler fitted with Patent cians and Chain Grate Stoker. 
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(TUBE O° LIGHT) 


to obtain economical results in the 
consumption of electrical energy. 


TUBOLITE is fitted with 
1 METAL FILAMENT LAMPS 
leaving an efficiency of 1°45 watts 
| per c.p., but owing to the specially 
designed reflector, the consumption 
of energy LESS THAN ONE 
WATT per cn. of useful hebt, 


Awarded Diploma of Honour 


d 
Franco-British Exhibition, 1908. 


Write for price lists and particulars, or 
call at our offices, where you can in- 
spect samples, and obtain advice. 


The LINOLITE COMPANY, 


25a, Victoria Street, Westminster, S.W. 


Phone: 244 Victoria. Tel. Add.: “Windolite London.” 
Code: A.B.C. Sth Edition. 


@ 


have done for the last 30 years. 


SEND FOR OUR NEW LIST and DISCOUNTS. 


THE WALSALL ELEGTRIGAL CO., Lta., 


We still defy competition, as we 


OUR INSTRUMENTS ARE OF THE HIGHEST 
QUALITY AND MOST REASONABLE PRICE. 


Instruments sent on approval to all bona-fide 
Enquirers for interior and exterior inspection. 


+ 


WALSALL. 
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VULCANITE 


TURNED & MOULDED 
GOODS TO PATTERN. 
RODS, SHEETS, AND TUBES. 


CARSON, EVANS & Co. 
3 Fenchurch St. Buildings 
LONDON, E.C. 


EBONITE 


METAL LAMPS 


1 watt per candle, 


2—250 volts. 
2—500 c.p. 


All Standard 
Voltages 
Stocked. 


Best Lamp 
for ap-keep of 
Candle-power 


GABRIEL 
LAMP 


15, Victoria St., 
London, S.W. 


Telegrams ‘ Gabionage, London.” 
Telephone: 6223 Westminster 


ABSORB VIBRATION AND NOISE 


arising from 


/ 
DIESEL ENGINES, 


and all other kinds of stationary 
machines, by insulating the 


F OUN DATIONS 


with 


“KORFUND ” 
Patent Resilient Cork Plates. 


, Hundreds ‘of Referen ces. 


THE KORFUND COMPANY, 


47, Victeria Street West-rinster, S W. 
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EASY WIRING TYPE 
IRON CASED 


Switch can be removed as 


shown, and after cables 


are threaded can be easily 


replaced and connected up. | 4 


Specially suitable for alter- 
nating current circuits. 
Cables in one pipe with 


easy bend into terminals. 


D.P. Switches ready, in 
both Watertight and Iron- 
clad types. 


Ordsal Electrical Works, Salford. 


LONDON : 17, Victoria Street, Westminster, 8.W. 
GLASGOW : 198a, St. Vincent Street. 

LIST No 95 : NEWCASTLE-ON-TYNE: 1, Higham Place. 
ROTTERDAM: Zalmhaven, 268. ~ 

SYDNEY, N.S.W.: 163, Glarence Street. 
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VOLTAGE 


ELECTRO-PLATING, ‘COPPER DEPOSITING, 


and ELECTRO-CHEMICAL PROCESSES. 
From 20 to 3000 Amperes la Stook or Progress. 


Also MOTOR-GENERATORS and 
LARGE CURRENT RESISTANCE BOARDS. 


ELECTRIC MOTORS. 
MOTOR TRANSFORMERS. 


WRITE FOR LISTS TO 


W. CANNING & 


GREAT HAMPTON STREET, 
BIRMINGHAM, 


ELECTRIC WIRE GASINGS 


CLEATS, for SWITCHES, 
stock and made y design. 


made to order on shertest notice. 


J. F. G. HARRIS, 


Timber Merchants & Mouldings 


YARDS, (658 E, WILSON STREET, FINSBURY, E. Tel 
and MILLS, Snows Fields, Newcomen Bere, 
(Palmer Rd., Green St., BETHNAL N.B. Wi 


Please Write for Latest Illustrated Price Lists. 


DANIELS’ PATENT GAS PLANTS. 


Pressure and Suction. Large nu ‘ki. 
Simple. Reliable. Bifictent. 


DANIELS’ HIGH-SPEED PUMPS. 


With Gutermuth Patent Spring Valves. 


DANIELS’ GAS ENGINES. 


T. H. & J. DANIELS, Ltd., Engineors, STROUD, Eng. 
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Joints 


cannot leak if 
made with 


TAYLOR'S 
PATENT 
CORRUGATED 
METALLIC 


Orders despatched 
by return of of post. 


SPECIAL COLLIERY GAB TYRE SHEATHED 
CABLES. 


(Manufactured under Licence from the St. Helens Cable & Rubber Co., Ltd.): 


Recommended “S Flexible Cables have to be used in exposed positions 
in Collieries, Shipbuilding Yards, &c. 


CALLENDER’S CABLE & CONSTRUCTION CO., 


LIMITED, 


HAMILTON HOUSE, VICTORIA EMBANKMENT, E.C. 
WORKS: BELVEDERE, KENT. 
Telegrams: “Callender, London.” Telephone: 1911, Holborn. 


Contractors to H.M. Postmaster-General, 


RAMSDEN, CAMM 


BRIGHOUSE, YORESHIRE, 


Iron, Steel, and Copper Wire Drawers, 


Manufacturers of TELEGRAPH, TELEPHONE and CABLE WIRE. 
the Indian and Colonial Governments, and Leading Railway Companies. 
SPECIALITIES :—FINE SIZES OF H.C. COPPER, GERMAN SILVER, &c., WIRES. 


& CO... Lrp., 


CABLE 


600 & 2500 MEG. 


FELD BROS. CO., 
25, Budge Row, Cannon Street, . 
Phone 1051 London Wall (2lines)) LONDON, E.C__ 
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SCHOLEY & Co., Lea. 


‘151, QUEEN VICTORIA STREET, 


Tramway Plant and: Materials, 


Machinery, 
Induction Motors, 
Direct Current Motors & Generators 
Switchgear, Cables, &c. 


TELEPHONE 9484. 
TELEGRAMS : SCOLANCO, LONDON. 


ISARIA FANS 


TABLE FANS, WALL FANS & CEILING FANS, 


ISARIA ELECTRICITY METERS 


PREPAYMENT ELECTRIC METERS. 


ISARIA SMALL MOTORS 


ELECTRICAL MEASURING INSTRUMENTS. 


ISARIA METAL FILAMENT 
LAMPS. 


ARIA-ZAEHLERWERKE, 


MUNICH, 
(Germany). 
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We protect the Trade and do not 
allow discount to _ but Traders. 


-| PORTABLE TESTING SETS. 


‘48,500 8-H.P, 
Aster Engines TwiniCylinder Electrce 
Use. Generating Set. 
Running. on. Petrol, Town Gas or Suction 
Gas. Made in various sizes ranging in power : 
from 2 H.P. to 80 H.P. Aster Engines have 4 ; aut 
been awarded 7 Gold Medals and 4 Grand Careful attention to design and manu- = 
ors Prizes. Write To-day for full Particulars, facturing details has made these a 
Test Sets famous for Accuracy, Work- ee 
‘The Aster Engineering Co., manship and General Adaptability. 
Wembley, Middlesex. 
They are fully described in Section G of Bes 
our Catalogue. = 
FULL PARTICULARS FROM 
ELLIOTT BROTHERS | 36 LEIcesTer sa., LONDON, W.c. 
ELLIOTT SPEEDOMETERS FOR ALL TYPES OF CARS, - 
GENERATING SETS a 


RIGHT time 


_It is most irritating when the clocks throughout a large building 
differ—when it’s ten past ten in the general office, ten o'clock 
in the counting house, and five to ten by the manager’s clock. 


Gents’ “B.P.” System 
of Electric Impulse Clocks 


ensures any number of dials showing uniform—and accurate— 
time, for all are controlled from one central transmitter. Wath 
energy derived from a few Leclanche cells, and requiring no 
attention, but scarcely varying a second the year round. 


Write for our Catalogues B4 and The largest Manufacturers, 


and for new illustrated booklets. Raiways, Colleries: and 


Public Institutions in the- 


FARADAY WORKS, and Private Howses—have 
dopted the ‘B.P.” system, 
TER. and. all installations are 


| | 25, Victoria 8.W. Blackett Street, giving complete satisfaction. | 
J.C.P 
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SCREWS 


Every known variety. 


URNED WORK 


All descriptions in any Metals. 


AUTOMATIC STANBARD SCREW 60. 


Charles Street, HALIFAX. 


Tel. Add,1 Standard, Halifax." 
Te}. No. 992. 


Enquiries 


THE ELECTRICAL REVIEW, 
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VICTORIA 
Ay SMALL SIZE 
& ELECTRIC MOTOR LIFT GEARS | 
for DINNER LIFTS, SERVICE LIFTS, 


SMALL GOOD3 LIFTS and SMALL PAS. 
SENGER LIFTS are moderately priced and 
MOST: ECONOMICAL IN. RUNNING. 


These lifts appeal strongly to shopkeepe’s and Restaurant 
Proprietors, and prove most profitable to contractors, 


The Victoria Dynamo & Motor Co., 


Craven House, 


KINGSWAY, LONDON, W.C. 
4 Telephone: 2236 City. 
Telegrams: 
SF. 
Cae Write for our 


LONDON." 


«British L. M. Ericsson Manufacturing Co., Ltd., 


SPEOIALITYs 


‘MANUFACTURERS to tHe trave 


BYRON HOUSE, to 85, Fleet Street, E.C 


TELEPHONE INSTRUMENTS ro 
MAGHETO AND BATTERY RINGING. 


of CABINET, PRESS, & AUTOMATIC WORK. 


Tubes 


Government Departments, 
London Oounty Oouncil. 
} British and Foreign 
Bailways. 


Electric. Clocks 


12249 Central. 


“‘Rebesi” (Reg.) System ror ali Purposes. 
Patented Systems °° 
Automatic constant current Systems. 

High Pressure Systems For Long Distances. 
Hand Power and Control Systems. 
eee 
“REBESI” Patent SYSTEM installed com- 
plete with Wiring, Batteries, &c., or MASTER 
CLOCKS, SECONDARY a and 
materials supplied only. 


BROS., 


WHARF ROAD, 
LONDON, N. 


LTD., 
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 OPENSHAW, Manchester. 


MOTORS anpb 
DYNAMOS 


Telegrams : 
“ MAGNET, MANCHESTER.” 


Te 
7094 MANCHESTER, 
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USE OUR METERS 


THAN TO WISH YOU HAD! 


Be wise in time, and get your Meters from 


THE ELECTRICAL 


METER DEPT., 
122-124, CHARING CROSS ROAD, LONDON, 


W.C. 


OPINIONS 
DIFFER, 
ARBITRATE! 


THE LUXOMETER 
IS THE BEST 
ARBITRATOR. 


WHAT THE LAMP MAN SAYS. WHAT YOU WANT TO KNOW. 


See Things in a Better Light! How much Better ? 
More Light, Lighter Bills ! How much more Light? 
Last Longest, Beat Gas! Beat Gas by how much? 


ANSWER: THE LUXOMETER WILL TELL YOU! 


The Luxometer is a pocket photometer. It can be used for illumination and candle-power measurements, and in spite of its 
small size and low price it is highly accurate. See Catalogue Sheet 31. 


C9.,LFD., 
117, Victoria Street, WESTMINSTER, oe Collindale Works, HENDON, N.W. 


ECLIPSE 


D.C. SWITCHBOARDS are of the “soft-iron” or 


“ electro-magnetic type,” but in their electrical and mechanical characteristics they 
are so far in advance of all preceding forms of soft-iron instruments as to mark a 
new epoch in that type of Instrument. 

They are durable, accurate, ‘‘ dead-beat,” practically free from hysteresis and 

temperature errors, and they possess the WESTON high grade fmish through- 

- out, and for such good Instruments they are inexpensive—List Price from 
SEE OUR BROCHURE D2 A. 


WESTON ELECTRICAL INSTRUMENT 60. 


Audrey House, Ely Place, Holborn, LONDON, E.C. 


Telephone No. :2029 Holborn. 
Telegraphic and Cable Address: ‘‘ Pivoted, London.” Glasgow Address: James Gray & Co., 212, St. Vincent Street, Glasgow, 
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PLUME & 
VICTORIA 


THE TWENTIETH CENTURY BELONGS TO 


ELECTRICITY 


HEATING AND COOKING. 


Hot Water Jug. : ve Sauce-pan. 
(R9593.) hel (R9519.) 


Write for ————E— Write for 
List. List. 


New Cooking Showrooms. 


The use of RANGE articles 
ENSURES 
BIG SALES. GOOD PROFITS. 


CONTENTED CUSTOMERS. INCREASED CONNECTION 


Please send your clients to our Cooking Showrooms where 
they will be locked after in your interest. 


Head Showrooms: 


31, KING STREET, 


COVENT GARDEN, 


LONDON. | 


BIRMINGHAM: MANCHESTER: LIVERPOOL: LEEDS: NEWCASTLE: GLASGOW: DUBLIN: 
Prudential 26, Eldon Waterloo 52, William 
Square. Chambers. Street. 


BRISTOL: 
59, Victoria Carlton House, Hardman Street, 1, Hackins 


Street. High Street. Deansgate. Hey. Buildings, 
< Park Row. 


PARIS: 
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KEY. & SONS, LTD, 
JOSEP H SAN aj BILSTON, STAFFS. 
Telegrams BHLSTON.” Oodle: LIEBER’S. Melephome : 115 BILSTON, 

ROBERT JENKINS, 57, Bishopsgate, LONDON, 


TELEGRAMS —"THERMOTYPE, LONDON,” _... LONDON, . W.C. 


ANY SIZE 


SHEETS AND = PERFECT ACCURACY. | 

OF HIGH PERMEABILITY. 


STAMPINGS Ss Al OY LOW HYSTERESIS, 


OF ALL 
(PATENT) 


DESGRIPTIONS | HYSTERESIS. LOW EDDIS. HIGH RESISTANCE. 


DYNAMOS, MOTORS, 


Registered Trade Marks: 


TRANSFORMERS, &c., 
“ STALLOY.” 
AND 
“LOHYS.” 
ELECTRICAL WwoRK “HYPERBIL.” 
GENERALLY. “INSULINE.” 
a 


THOUGH OUR PRICES ARE LOW WE HAVE 
NOT SACRIFICED THE QUALITY. 


VULCANISED 


RUBBER 


= 


INSULATED 


THE ELECTRICAL ENGINEERING AND EQUIPMENT CO., Ltd. 


BANK BUILDINGS, | ORT, NEW OXFORD STREET, 
TELEPHONE :—GERRARD 133. 


} 


4 
Superic 
| 
| 
Wy, 
| 
All Sheets and Stampings supplied Plain, or with Paper, Varnish, or-ourr PATENT ‘INSULINE’ COATING. 
a | 
INDIA 
AND PAPER 


TAR RERCTRIGAT. REVIEW SUPPLEMENT. 


Contractors to H.M. Government, 
Post Office, Railways, and 
Crown Agents for the’ 
Colonies, &c, 


Telegrams: ‘‘ Multum,” Manchester. 
Telephone: 7084-5-6, Central. { 
Established 1892. 


The CENTURY’ HAND LAMP, with Giant 
Volex Dry Battery, giving from 60 to 75 
hours’ light. Size 7 x 8 x 3, weight 
1lb.100zs. Priee.46/6 each, ‘subject. 
Superior to accumulator hand lamps. 


The ““MULTU¥” ACCUMULATOR POCKET 
LAMP. Burning 10 to 12-hours at a 
charge. Prices from ne each, subj. 


AB&W 
CATALOGUE 
FREE 
ON REQUEST. 


The MAGNOLITE ALUMINIUM  SAPLESTOR, specially designed for 
Metal Filament Lamps. ffective results. 9 ins. diameter, 
weight 3ozs. Price 12/8 bw doz., subject. 


Tae CORRIDOR SWITCH 
reauoescurrent cent. Forturning 
lamp “Full Bright” to “Dim” and ~ 
“Off.” Price 4/6, subject. 


The GUARDIAN B.0.T. HAND LEMP. 
The best and safest ever introduced. 
Price 4/6 each, subject. 


CONSULT-NG ENGINEERS & CONTRACTORS 
, SHOULD WRITE FOR A COPY OF OUR 
a) B & W.Post Free on Application. 


“ TSOGRIP” (patent) registered 
LAMPHOLDERSensuresafety. 
The risk of fire and short circuits 
at the cord grip are reduced to 
a minimum by. the use of this 
holder. The cords enter into 
the grip apart from one another. 
Each conductor being entirely 
separated. Price 6/8 per doz., 
subject. 
Rec AoA by 147 
Engineers and Co.’s, 
. and adopted by leading Con- 
tractors ani Government Depts. 
For Factory and Workshop use, 
use Isogrip Workshop Flexible. 
Samples on application. 


The GUAR IAN 1911 HAND SHIELD REPLACEMENT FUSE. 
Safest and best. See page 11. A B & W Catalogue. 


TWO PIN TYPE HAND SHIELD WALL PLUGS. Price 18/4 doz., 
Regd. No. 559,892. subj. 


aurence, Scott 


N orwich. 


Estab. 1884. | 


Telegrams: Gothic, Norwich.” 
A.B.C. Code, 4th & 5th Editions. 
Engineering Code, 2nd Edition. 

Telephone No. 246, 


Specialists 
in 
Electrical Machinery 


for 


Ships and Shipyards. 


NOTES ON ELECTRIC MOTORS.” 
2nd Edition. 


This useful Booklet will be sent, post 
free, to Managers, Engineers, and 
other bona-fide users of Machinery. 


wee 


and Automatic. Controllers 
tor Bilge sna Sewage Pumps. ; 
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Gas 
NEW 
CHEAP POWER. ®) 
Rogal society's Trials, rts, 1908, GOLD MEDAL AWARDED, 
against_all_ Competitors. 
SUCTION GAS PLANTS. 
WRITE FOR CATALOGUE. 
The ENGINE and PLANT Iliustrated 
below won the GOLD MEDAL (High- 
est Award) at the recent trials at 
the Royal Show, Derby, against all 
ASHTON-UNDER-LYNE, MANCRESTER, LONDON: 75a, Queeo St. 
V.B, Cleat Ceiling Roses 
(Patent No. 27729, and Abroad) 
FOR SURFACE WIRING 
_ AND MAKE 
A BETTER JOB. 
— E 
“ONLY ONE SCREW.” 
CLEATS AND INSULATORS. 
LARGE STOCKS. LOW PRICES. 
LOXLEY & CO., Ltd. 
BASINGHALL STREET, 
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VICKERS 
MOTOR CONTROL PANELS 


are of the strongest possible construction. 


The switch is the Patent Ironclad Q.B. type as 
described in our advertisement last week. 


The Starter can be our Standard type or Patent 
Self-Accelerating “AUTOGRAD” Starter. 


Open, Enclosed or Watertight types, and either fitted 
with no-volt coil, or both no-volt and overload coils. 


Highest quality, design, workmanship and materials 
| at competitive prices. 


Quotations upon application. 
THE 


ELECTRIC & ORDNANCE ACCESSORIES CO., LTD., 
Proprietors: Vickers Limited, 
CHESTON ROAD, ASTON, BIRMINGHAM. 


LONDON—Baxter & Caunter, Ltd., 86, Charing Cross Road, W.C. 
Export & Motor Business: Vickers House, Broadway, S.W. 
MANCHESTER—196, Deansgate. (C. S. Thomson), 
GLASGOW-—J. & A. Anderson, 231, St Vincent Street 
NEWCASTLE-ON-TYNE—J. Morley, Consett Chambers. 
NOTTINGHAM—F. S. Mansfield, 197, Station Road, Beeston, Notts. 
NEWPORT (MON.)—C. R. Hough, 7, Summerhill Avenue. 
YORKSHIRE—F. MacCallum, Austhorpe Road, Crossgates, Leeds. 
SHEFFIELD only—H. E. Ridley. 104, Marlcliffe Road. 
IRELAND—Haurst Electric Mfg. Co., 4, Clokey’s Buildings, King Street, Belfast. 


& 


T 
THE ELECTRICAL REVIEW SUPPLEMENT. ' 5 gs 
e { 
« q 
¢ = i 
f 
| 
| 
H 
i 
: 
; 
4 
4 
i 
i 
5 
ij 
‘ 


THE ELECTRICAL REVIEW SUPPLEMENT. EDecember 29, 


28, West Campbell St., GLASGOW, | 


4.Light Ceiling Fitting. 
No. 281. 


HIGH-CLASS 
House Electric Light Fittings 


im the Prewalent Styles. 


Warwick Works, Coventry Rd., BIRMINGHAM, 


Over 300 Electric Light Station Furnaces 


stoked by GHOVEL STOKERS. 


PATENT 


Darlington, Southport, Tynemouth, Wigan, Harrogate, ‘Bournemouth, 
Huddersfield, Batley (to mention a few), selected the ‘*‘ PROCTOR’ STOKER 
and MOVING FIRE BARS to take the place of the expensive hand-firing 
method—they did so because money could be saved on the wages bill and cheaper 
coal could be used also—another saving—so the money expended on the 
“PROCTOR” STOKER installation is all coming back, back again in the 
annual saving—but the ‘‘ PROCTOR’ STOKER has such a long working life 
that after handing back its own cost—it makes a handsome PROFIT for the user! 
—while the cost of upkeep is not worth mentioning. 

‘*PROCTOR’S’”’ COAL ELEVATOR fitted with the PATENT RAM FEED 
BOOT—and used .in conjunction with the STOKER—makes the Boiler House run 


JAS. PROCTOR, LTD. 
HAMMERTON STREET 


IRONWORKS, itself. The RAM FEED BOOT makes every bucket carry a FULL LOAD 
every journey—NO JAMMING can occur—and the WEAR and TEAR is 
BURNLEY. 75. PER CENT. LESS than in the ordinary elevator. 


Large Sale than all put ACCUMULATORS 


are Rellabie 
and give Maximum 
Efficiency with the 
Minimum of Trouble 
and Attention on the 
part of the User. 


LOW IN FIRST COST 
AND MAINTENANCE. 


WRITE FOR QUOTATIONS — 


PRITCHETTS & GOLD, 
68, VICTORIA STREET, LONOON, 


with the Home Office and Ratlway Condittons, 
BRITIGH PRODUOT OF A TRULY FIRM.) 


_ KNOWLES OXYGEN COMPANY, LTD., 
—— WOLVERHAMPTON. 


THE VACTITE WIRE CO., Lid, House 
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; 
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Be tajurious impurity. Being an electrolytic by-product of : ‘g 3 
which we ate the actual manufacturers we refuse 
no teasonable offers for its disposal, Supply practically 
tnlimtted; stock of 200,000 cubic feet kept ready 
for tostant despatch in cylinders of 300 and cubic 
feet ca tanteed to comply to all | 


THE ELECTRICAL REVIEW SOPPLEMEN'. 


{Compliments of the Season 


| 


~ 


and Hearty Good Wishes 


for the coming year. 


FROM 


THE STERLING: TELEPHONE & ELECTRIC 3 
C0., Ltd., 


200, Upper Thames Street, 
London, England. 


Works: Dagenham, Essex. 
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TELEPHONES 


(6 lines) £217 3 
10 1 


The Right Line for 1912. 


(15 lines) £3 6 O 


6 »., *‘PEEL-CONNER’ 
Intercommunication Telephones. 


“AUTO-RESET” Instruments 


% Arranged either for Common 
or Local battery working. 


(5 lines) £1 
196 
112 6 


NEW LIST 


Section K (11th Edition) 
JUST PUBLISHED. 


The most comprehensive and complete Telephone Trade 
Catalogue ever produced. | Contains a wealth of 
information which renders it absolutely indispensable to 


ae all Progressive Contractors. 


(5lines) £2 5 O 
Post free on request. 
2100 
20» 2120 


THE GENERAL ELECTRIC CO., LTD., 


HEAD OFFICE: 67, QUEEN VICTORIA ST., LONDON, E.C. 


Telephone: London Wall No. 3600 (20 lines). Telegrams : “ Electricity, London.” 
MANCHESTER : Victoria Brides. || NEWCASTLE-ON.TYNE 
Liverpool : Electricity Buildings, 30, Gallowgate. 
BRANCHES 56, DUBLIN : 13, Trinity Street. 
71, Waterloo Street. || BELFAST: 13, Queen Street. 


BIRMINGHAM: % High Street. CARDIFF : Womanby Street. 
Agencies—Paris, Madrid, Milan, Capetown, Sydney, Hong-Kong, Shanghai, 
Calcutta, 


WORKS: London, Witton, Birmingham, Manchester. 
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Specific Articles of any Kind Wanted, or for Sale or 


THE “ELECTRICAL -REVIEW” 


CHEAP PREPAID ADVERTISEMENTS 


Relating to Situations Vacant, Situations Wanted, Businesses Wanted, Businesses for Sale, Patents for Sale, 


Per Word (minimum 1s.) Box Number and “Electrical Review” Address count as Seven Words. 


Three Consecutive Insertions for the Price of Two, if ordered and prepaid with 
first insertion. 


LATEST TIME FOR RECEIVING 9.30.a.m. THURSDAYS. 


Where Advertisements are to be answered to a given Number at the “‘ Electrical Review” Office, applications for Names 
and Addresses of the Advertisers will be entirely disregarded, and Letters giving incorrect Box Nembers will be destroyed. © 


*,* The Scale does not apply to Trade Advertisements, terms for which can be had on application to 4, Ludgate Hill, London, EC... 
OFFICIAL NOTICES, &c., is. per Kime in Column. ‘gd 


The ELECTRICAL REVIEW is the recognised medium of the Electrical Trades, ‘and ae WE 
by far the LARGEST CIRCULATION of any Electrical Industrial Paper in Great Britain. 


are inserted at the rate of ONE PENNY 


Unless instructed, ALL LETTERS received in‘ answer to a ‘Bax aumber =] 


ARE FORWARDED NIGHTLY. 


Postages incurred ‘are at cost. 


 VALUERS 


and AUCTIONEERS of 
Electrical Works, Plant and Stock. 


WHEATLEY KIRK, PRIGE & 60. 


46, Watling Street, 16, Albert Square, 
London, E.C. Manchester. 


26, Collingwood Street, Newcastle-on-Tyne. 


EDUCATIONAL NOTICES. 
Latest time for receiving, 9.30 a.m. Thursday. 


4 


Cheap prepaid Advertisements arejinserted under this heading at the rate 
of One Penny Per Word (minimum 1s.), Three Consecutive -Insertions for 
the price of two, if ordered and prepaid with first insertion, 


or LONDON. 
KING’S COLLEGE. 
FACULTY OF BNGINEERING. 


SPECIAL ADVANCED LECTURES AND COURSES. 


R. W..H. PATCHELL, Vice- President Inst.E.E., Member of 
Council I.Mech.E., M.Inst.C.E., will deliver a Course of 
Leetures on 
** APPLICATION OF ELECTRIC POWER TO MINES 
AND HEAVY INDUSTRIES.”’ 


Mondays, at 6.80 p.m.,; commencing January 15th, 1912. 

Fee for the Course, £1°1s. 

For further particulars apply to the SECRETARY, King’s College, 
Strand, W.C. 6745 


ENGINEERING STUDENTS. 
A UNIVERSITY TRAINING IN YOUR OWN HOME. 


HE NORTHERN CORRESPONDENCE COLLEGE, 17, Albert Road, 
Middlesbrough, gives the above, The Electrical Engineering Course 
covers all work required for the A.M.I.E.E., the A,M.I.C.E., and the London 
City Guilds (Honours) Certificates. 
ee for the complete Course £5 10s. pepale in easy instalments. One of the 
great features of the N.C.C. is that all the Students’ work receives the direct 
attention of the Principals of the respective departments, and we ask you before 
deciding to join other Correspondence —— to compare our Courses 
Fees with others. Complete Courses in all afi tnginee: Subjects, _ Write 
without delay to the Principal. 6841 


Bees Correspondence School of Engineering, Dept. B 

Maiden Lane, London, W.C.—‘‘ Words fail to tell of es 
benefits I have received. I have found your lessons invaluable.’’ 
This is the unsolicited testimony of a student who has just started a 
more advanced course.—Write to-day for full syllabus of courses in 
Wiring, Installation Management, Electrical Engineering, Arithmetic, 
Practical Problems, Aeronautics. 3292 


ORRESPONDENCE Courses, such as provided by University 
Engineering College, will enable you to improve your position. 
Electrical “Engineering, Practical Mathematics, Mechanics and 
Machine Drawing taught by sound, practical methods at. low fees. 
Syllabuses - post~-free from— UNIVERSITY ENGINEERING COLLEGE, 
Stanstead Road, Forest Hill, Londéap@sE. 6742 


EDUCATIONAL NOTICES. —Continned. 


‘NRYSTAL Palace School of Practical Engineering. Principal, 

J. W. Wiuson, M.I.C.E., M.I.Mech.E.—The new course will 
commence on WEDNESDAY, JANUARY 10th. New Students should 
attend at the School on previous day between 10 a.m. and 1 p.m. for 
examination. _ Prospectus forwarded on application to the REGISTRAR, 
School of Engineering, Crystal Palace, S.E. - 6887 


HE London Telegraph Training College, Ltd. (established 19 
years.)—Good positions are constantly being. obtained by 
students, after a short period of tuition, in the Wireless and Cable 
Telegraph Services at commencing salaries of from £100 to £200 per 
annum. A-number of good appointments are constantly reserved 
exclusively for its students. . Electrical knowledge not essential. 
The College, which owns Two Wireless Telegraph Stations (licensed 
by Government), holds the highest reputation among the leading 
telegraph companies for. supplying creme and engineers... Day and 
Evening Classes.—Apply for Prospectus to eens pos Morse House, 
Earl’s Court, London, 8.W. ; 6839 


SITUATIONS VACANT. 
“Latest: for receiving, 9.30 a.m. Thursday. 


‘ known), instructions to that effect should be sent tg the Manager of the 
ELECTRICAL. REVIEW, who will do his best to:carry out such instructions. 
Letters of applicants cannot in such cases be returned to them, nor can 
the names of Advertisers. using a number in any way be disclosed. 


Original Testimonials should never be sent. 


CITY. OF YORK. : Sy 
DEPARTMENT. 
Appointment of Shift Engineer. 


HE ELECTRICITY COMMITTEE of the York Corporation 
invite applications for the post of Shift Engineer at. the York 
Electricity Station. 

Salary £91 per annum, rising to a maximum of £110 per annum, 
Applicants should have had experience with three- “phase high- tension 
plant. 

stating age, training and experience in central station 
work, accompanied by copies of not more than three recent: testi- 
monials, must reach the undersigned not later than Fripay, the 
5th JANUARY, 1912, endorsed ‘‘ Shift 


J. W. HAM 
City Hlectrical 
Clifford Street, 
York. 6899 
BARROW-IN-FURNESS. 


EMPORARY Assistant required; must be good Draughtsman, 
and have had recent experience in E.H.T. work ; salary from 
£3 per week, according to experience ; engagement for 6 to12 ano 
Apply, stating age, full particulars of experience, salary required, 
when at liberty, and enclosing copies of'testimonials, to 
H. R. BURNETT, 
Corporation Electricity Works, 


Barrow-in-Furness. 


(Continued on next page.) 
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LECTRICAL REVIEW SUPPLEMENT. 


10 THE E 
SITUATIONS VACANT.— Continued. 


(December 29, 1914. 


SITUATIONS VACANT.—Continued. 


CITY OF BRADFORD. 
ELECTRICITY DEPARTMENT. 


Commercial Assistant. 


PPLICATIONS are invited for the post of Commercial Assistant 
in the Corporation Electricity Department. 

Applicants, who must not be over 40 years of age, must’ have had 
a sound technical education in subjects relating to electrical and 
mechanical engineering, and practical training as electrical engineers, 
and preferably should have obtained commercial experience with a 
firm of electrical,engineers whose business is to supply motors, arc 
lamps, heating, cooking, and other apparatus. Experience in 
connection with an electricity supply undertaking is desirable, but 
not absolutely 

The chief duties will be to supervise all canvassing and publicity 
work, and the staff engaged in connection therewith ; to personally 
interview power users and other persons with a view to securing the 
use of electrical energy in textile works, factories, workshops, &c., 
and in other ways extend the use of electricity in the City; and to 
carry out such other work and perform such duties as required by the 
City Electrical Engineer and Manager. 

Canvassing is strictly prohibited. 

The person appointed will be required to devote his whole time to 
the duties of the office, and to reside within the City. 

Salary, £250 per annum. 

Applications are to be made on a special form to be obtained from 
Mr. 'I'HomAs ROLES, City Electrical Engineer and Manager, Town 
Hall, Bradford, and are to be sent, together with copies of not more 
than three recent testimonials, in time to reach the undersigned not 
later than first post on TUESDAY, 9th JANUARY, 1912, endorsed 

- By order, 

FREDERICK STEVENS, 
. Town Clerk 
Town Hall, Bradford, - 


December 28rd, 1911. 6898 


PROVINCIAL CINEMATOGRAPH THEATRES, LIMITED. 
ENGINEER'S DEPARTMENT. 


PPLICATIONS are invited for the appointment of an Assistant 
- Inspecting Engineer from persons having the whole of the 
undermentioned training and experience :— 


(a) Diploma or certificate of a recognised University College 
for at least three years’ attendance at day classes in 
electrical engineering. 
(b) Two years’ experience in the shops or on the test plate 
of an electrical engineering firm. of repute. 
(c) Two years inthe capacity of switchboard’ attendant or 
charge engineer in a generating -station: exceeding 
500 Kw. capacity. 
Salary to commence will be £2 per week, plus an additional allow- 
ance of third class rail and hotel expenses when travelling. 
Application Forms, which are to be returned on or before the 
6th prox., can be obtained on written request only from 
THE CHIEF ENGINEER, 
Provincial Cinematograph Theatres, Ltd., 
199, Piccadilly, W. 6934 


OROUGH Electrical Engineer, large Midland Town, has 
vacancy for pupil. Power, lighting and traction. Premium 
required.—6821, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


RAUGHTSMAN wanted, for London district; experienced in 
small plant lay-out.—State age, experience and salary, to 6920, 
ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


RAUGHTSMAN required, thoroughly experienced in switch- 
board switchgear designing.—Apply, stating experience, age 
and salary required, to ‘‘SWITCHGEAR,’’ Veritys Limited, Aston, 
Birmingham. 6888 
LECTRICAL Manufacturing Company require Works Super- 
intendent. Applicant must be of good education and technical 
training, strict disciplinarian, and have exceptional experience in 
the latest workshop practice in the economical production of large 
quantities of accurate repetition work. ‘Good opening for really 
capable man.—Address in confidence, giving full details of age, 
experience and salary required, to 6900, ELECTRICAL REVIEW, 
4, Ludgate Hill, London. . 


LECTRICAL Contractors, N.W.—Apprentices for three years, 

without premium; remuneration, 2s. 6d., 5s., 7s. 6d. per week 

each year respectively.—6859, ELECTRICAL REVIEW, 4, — Hill, 
London. 


LECTRICAL Trades Union.—Employers requiring competent 
and reliable Electricians, Wiremen and Armature Winders, 

can obtain them for any district by applying to the GENERAL 
SECRETARY, 26, Cannon Street, Manchester. London District only, 
41, Cowcross Street, E.C. Competent workmen are invited to apply 
for full particulars of Union to the same addresses. 6366 


XPERIMENTAL Laboratory.—Junior Assistant wanted, with 

some experience in testing ; Manchester district.—Apply, giving 

full particulars and salary, to 6881, ELECTRICAL REVIEW, 4, Ludgate 
Hill, London. 


ITTER-Driver; wages 5s. per day. Permanent. Only those 
able to undertake the running and repair of Belliss engines 

need apply, stating age and experience and enclosing copies of testi- 
monials, to GENERAL MANAGER AND ENGINEER, Manx Electric 
Railways, Douglas, I.0.M. 6889 


OREMAN wanted, for the motor’and dynamo assembly depart- 

ment, by an electrical manufacturing firm in the Manchester 

district.—State age and salary required, 6884, ELECTRICAL REVIEW, 
4, Ludgate Hill, London. 


LASS-Blowers, thoroughly experienced, wanted ; used to metallic 

filament and carbon lamp work.—State experience, references 

and wages required, 6871, ELECTRICAL REVIEW, 4, Ludgate Hill, 
London. ~ 


( — Wireman wanted, ‘used to City work; only those dis- 


engaged and in London district need apply. —T. GUNN, LTD, 


34, Fore Street, E.C. 6903 


BOROUGH OF BERMONDSEY. 


HE COUNCIL of the above Borough ‘irivite applications for the 
position of Switchboard Attendant at a salary of 32s. per week 
rising at the end: of one year to 35s. per week, without pension. 
The person appointed will be required to reside in the borough. 
Applicants must have had experience in a central station using the 
three-wire continuous-current system and in the care of a battery. 
Applications on forms to be obtained from the undersigned, must be 
sent tome endorsed ‘‘ Switchboard. Attendant’’ not later than noon 
on JANUARY 19th, 1912. Canvassing directly or indirectly will 


disqualify. 
“4 FREDK. RYALL, Town Clerk. 
Town Hall, Bermondsey, 8.E., _ . 
‘28th December, 1911. 6933 


Cheap prepaid Advertisements are inserted under this heading at the rate 
of One ieee Per Word (minimum 1s.). Three Consecutive Insertions for 
the price of two, if ordered and prepaid with first insertion. 

x Number and ELECTRICAL REvikEW address count as seven words, 


Where Advertisements are to be answered to a given number at 
the ELECTRICAL REVIEW Office, applications for names and 
addresses of the Advertisers will be entirely disregarded. 


Unless otherwise instructed, all-letters received in answer to advertisements 
with a box number are forwarded nightly. Postages incurred are charged at 


‘RC Lamp Repairer wapted; Wages ghd. per hour. —Apply, with 
full particulars, to BURGH ELECTRICAL ENGINEER,’ Helen 
Street, Govan. 6896 


SSISTANT wanted in test room; should be well up in trans- 
4% # former theory and have a good working knowledge of alter- 
nating current generally. Age 20 to 25.—Letters only, Foster 
ENGINEERING ©0., LTD., Morden Road, Wimbledon. 6883 


‘ and particulars of training, to 6785, ELECTRICAL REVIEW, 4, 
Hill, London. 


MPROVER wanted, with technical and shop training, to attend 
switchboard and assist in works superintendent’s office. Com- 


/ mencing salary 20s. per week.—Reply, stating age, and giving full 


particulars of training and experience, to H. R. BURNETT, Corporation 


' Electricity Works, Barrow-in-Furness. 6784 


MPROVER wanted, in D.c. three-wire L.T. central station in S.W. 

London district. Must have had theoretical and mechanical 
training. Wages 10s. per week, rising to 18s.—Apply, stating age 
Ludgate 


OINTERS - for Paper, Lead-Covered and Armoured Cables 
required. Must do own plumbing.—Apply Foote & MILNE, 


66, Victoria Street, 8.W. 6760 


 eeree and Arc Lamp Attendant required, must have good 


technical knowledge, smart appearance and manner, also a 
knowledge of alternating current meters; wages 30s. per week.— 


6926, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


OGRESS Clerk or young Engineer, used to following orders 
and details in shop, also used to handling shop papers and 
correspondence. Previous experience with switchgear preferred. 


Near London.—State fully experience, age, salary, 6927, ELECTRICAL 
' REVIEW, 4, Ludgate Hill, London. 


UPIL.—Vacancy in Consulting Engineer’s Office. Premium 50 
-. guineas for six months with possibility of partnership.—6868, 
ELECTRICAL REVIEW, 4, Ludgate Hill, London. 
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-—Apply, stating full particulars, qualifications, &c., and 


SITUATIONS Continued. 


EPRESENTATIVE nna for. large wholesale electrical 

house, London district. Preference will be given to gentlemen 

with experience in lamps and wiring Supplies, and in export Sysco 

Salary 
to 6882, REVIEW, 4, Ludgate Hill, Londen. 


EQUIBED. cat once, Clerk; must have had good experience of 
prime cost work and electric supply or wiring contractars’ 
accounts.—Apply, stating experience, age, &c., and salary required, 
to THE Limited, Guildford, 


Berrys: x = 6928 | 


two thoroughly reliable men of good address, to 


represent illumination firm. Engineer trained and knowledge 
of lighting installations preferred.—State full career and salary. re- 
quired, 6828, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


OTARY’ Converter Sub-station’ Attendant required, at~com- 
mencing-rate ‘of 24s. weekly, South Coast.—State particulars 

of. previous ..experience,..age and when free, 6931, ELECTRICAL 
REVIEW, 4, Ludgate Hill, London. 


1 EVERAL good Wiremen wanted by Contractor in Proviiées; igi j 


London, _ Rate, particulars, &c.—6925, ELECTRICAL REVIEW, 
4, Ludgate Bill, London. 


ANTED, an Framway Overhead Linesman. Must 

have good knowledge of, armature winding.—Apply by letter, 
stating age, experience, &c.; to. WORKS SUEERDITEND Tramways 
Depot, Ley Street, Ilford, Essex. xi ats 6936 


- \ 7 ANTED, Draughtsman for electric lift work. State age, apd 
nd experience. —Reply 6937, ELECTRICAL REVIEW, 
Ludgate London, 


-ANTED, Man (single) to of & 
private. electric light_plant, must be a good. electrician and 
thoroughly: understand gas engines and suction gas ; live in.—State 
age, references, wages required and when disengaged, MANAGER, 
Union Hotel, Peiizance. 6915 


ANTED, Wireman with traction experience for electrie railway, 
London. Age not over 35 years. Wages 34s.—6829, 
ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


“ANTED,;—one one: Switchboard 
‘Attendant, for 8000. Kw. station._-Apply, stating experi- 

ence and salary required, to 6854, ELEQTRIOAL; 
Hill 


HIFT Electrician, for A.c. and D.C. plant in large up-to-date 
works in Liverpool; annual output of over three millions 
B.0.T. units...Must have workshop training and useful technical 
knowledge; experience of reciprocating and steam turbo sets pre- 
ferred. State age, qualifications and wages alg 5 —Apply E 53, 
Birchall’s Adventising Offices, Liverpool. ; 6890 


TORAGE ‘Battery Company require competent man as Inspector- 


and Outside Foreman.—Give full particulars of experience, age, 
references and salary required, 6897, ELECTRICAL REVIEW, 4, 
4, Ludgate Hill, London. 


WITCHMEN wanted immediately for a London station. .: Ex- 
perienced man required, capable of handling direct andialter- 
nating current boards. — Apply, giving particulars of experience, 
when disengaged, age, &c., to 6902, ELECTRICAL REVIEW, 4, Ludgate 
Hill, London. 


RAVELLERS, onengatic, and oushivg, required by imiportapit 
City house, for selling well-known electric filament: lamps. 
Good connections with big buyers absolutely essential. Salary and 
commission for suitable men.—Send testimonials and full details to 
6935,- “ELECTRICAL” “REVIEW, 4; Ludgate Hill; London. 5 


WO Juniors required, for large traction system in London, for 
power station and sub-station polyphase plant._ 
must have sound technical knowledge, and have served a course 
froug h the works in electrical and mechanical engineering. 
xce ent opening and quick promotion for reliable and efficient 
OAL REVIEW, 4, Ludgate Hill, London. 


INDING Charge Hand wanted, by manufacturers of dynamos 

and motors in‘Manchester district. Must have had ‘previous 

experience as charge hand.—State age and salary required, 6886, 
ELECTRICAL 4, Hill, London. 


ANTED. ee ‘Inspector for small D.c. central stations, 
must be used to and. be able to test and fix and repair 


macy and - C. & H. meters. Wages £1 per week to commence.— 


Apply, stating experience, to 6892, ELECTRICAL REVIEW, 4, Ludgate 
ill, London. 


1 \ 7 ANTED, first/class Working Electrician to take charge of 
motors and generators in London works.—Reply, stating age, 


experience’- and salary required, 6879, ELECTRICAL 


‘Liverpool. 


Hill, London. 


Wwe. Engineer Sa i in designing and 
power switchboards for telephone exchanges. Must be able 
to arrange circuits and be conversant in all power work, appertaining 
to telephone —State age, experience and wagés required, 
alsd reference; to’ B. I. and H.’ Cables, Milton Road, Edge . Lan 


F ANPED, two. Assistant Teltpivone Engineers; must be: well 
-versed in C.B. circuits and apparatus and able! to prepare 
wiring diagrams and —State age, experiencée‘and wages 
required, also reference, to B. I. & H. Oab es, Milton Road, hie 


aa 


an. Draughtsman, must be to 


the design of tools as used m the manufacture ofjelec- 

fri eg] machine , and able to lay out. formers - for: winding armature 
stator coi s, &e. age, experience, and salary 
ree BTEMENS BRO ORKS, LTD., Stafford. 6921 


Applicants 


motors in Manchester district. Must have had vious 
experience as foreman.—State age and salary be eres 6885, 
ELECTRICAL BEVIEW, 4; Ladgate Hill, London. 


\ \ IREMAN-Fitter wanted, for motor installati6ns. Know- 
ledge of plumbing-would be useful.—State-age, - rate-and 
experience, to 6919, ELEOTRICAL REVIEW, 4, Judgate Hill, London. 


—_i— 


TOUNG Engineer wanted, ‘of good address, used to erection of arc 
lamps,” smart at locating faults. on outside job.—6901, 
ELECTRICAL REVIEW, 4, Ludgate Hill, ‘London. 


ii are to be to panes fires or individuals Gif 
kaown), instructions fo thatieffect should be sent to the Manager of the 

__ ELECTRICAL REVIEW, who will do his best to carry out such instructions. 
Letters of applicants cannot in such cases be returned to them, ner can 
the names of Advertisers using a number in any way be disctosed. 


APPOINTMENTS FILLED. 


PPLICANTS for Switchboard Attendant vacancy at Southend- 
on-Sea Works are thanked, and. informed that it 
has now been filled. 6894 


WANTED. 


Cheap Advertisements: are inserted is heading at the rate 
of One Penny Per Word (minimum-~tis.). - - Three Consecutive Insertions for 
the price of two, if ordered and prepaid with first insertion. 

Box Number and ExecrricaL Review address count as seven words. 


Where Advertisements are to be answered to a given number at 
the ELECTRICAL REVIEW Office, applications. for, names and 
addresses of the Advertisers-will be entirely disregarded. : 


Unless otherwise instructed, all letters received ‘in answer to advertisements 
number are forwarded nightly; Postagés incurfed-are charged at/ 


~ 


COMPETENT Foreman Electrical Mechanic desires change- 
‘Electro-deposition, plant etection, with — 
labour: —52,‘Montpelier Ham. 


\LECTRICAL Engineer 85), experienced erection and mainten- 
ance, lighting, power: plant (suction gas, steam,’ oil), three 
phase D.c. “battery, telephones, Pompe and large units, 
app¢intment, charge. estate or wor! » no 


LECTRICAL CAL Engineer, single (ai), ‘seeks beste: practical know- 
gas and-oit, -eable~ laying, -wiring tele- 
and. of good address.—6918, ELECTRICAL 
Review 4 Ludgate Hill, London. 
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29,1014, 


SITUATIONS FOR SALE. 
and “Mechanical (25): appointment FOR SALE. — 
with responsible firm in or near London on commercial or . 


mechaini¢al side. Three years’ technical, seven years’ practical 
expegl REVIEW, VARIOUS and Brass Finishers’ Lathes; including 
4, Ludgate Hill, London. 24. Two 2-in. X 24-in. Flat Capstan Lathes (by concert 


Lamson) ; Automatic Capstan Lathe (by Potter & Johnso prospec 
experience.—C. H., 12-in. centres ; Double Geared Universal Brass Finishers Londor 
g » Prim Lathe (by Davis & Egan), 74-in. centres, 6-ft. bed. a 
lighting balla power, de is Planing Machines, including :— 
pe ern High-speed Planing Machine, to plane 9 ft. x 3 ft. 
: excellent “Yeferences. —W. R., 18, Mornington Road » New]. x 2 ft. 6 in., with two Tool Boxes. Ludgat 
_ Cross, London. 6906 Bask. fiiven Planing! Machine, to plane 15 ft. x 5 ft. 4 ft. 6 in., a 
wi e Tool Boxes. 
LECTRICIAN-Wireman, lighting, a i telephones. — 15, | 22 Various Radial Drilling Machines, including: 
Westfield Road, Croydon. 6911 aa 3-ft. Radius Radial Sensitive Drilling M Machine, constant 
ve. 
NGINEER (30) seeks situation ; good contractor’s man ; 
| ES SS | 
(steam oil).—6909, ELECTRICAL REVIEW. the pric 
gee, cll) THOS. W. WARD, LTD., ALBION WORKS, Bor 
+ IREMAN, good all-round.—W. B., 248, Seward Street, Goswell , 
Road, E.C. 6929 : 
prepaid Advertisements are inserted under this heading at the rate 
or screwed tubing. —D., 691 Box Number and ELEcTRICAL REVIEW address count as seven words, ab 
STs Where Advertisements are to be answered to a given number at — 
REMAN wants job ; lighting, power, &c.—G.-S., 249, Liver- the ELECTRICAL REVIEW Office, applications for names and | - 
__ Bool Buildings, Liverpool Road, N 6905 addresses of the Advertisers will be entirely disregarded. % 
Uniess otherwise instructed, all letters received in answer to advertisements : Scrap 
IREMAN (25) desires situation; 8} years’ experience; also ag number are forwarded nightly, Postages incurred are charged at -| 4 oash, tc 
~amate, if required. —SHOTTER, 4 , Byrne ae Reed: Balham. 6907 Road, } 
sf ‘FIREMAN, disengaged; all systems: good references.— CCESSORIES.—Proprietor of Patents for Tumbler Switches, 
a ELECTRICIAN, 194, Sheringham Avenue, Manor Park. 6908 Fuses, Dimming Switches, is open to negotiate for sale right LD 
out, or manufacture under licence.—6763, ELECTRICAL 
eo IREMAN, or Wireman’s Mate, seeks situation. Young; good Ludgate Hill, London. —— 
references, —PITMAN, 7,-Market Street, Stepney. 6930 & OD. supply Woodwork of any description 
ine : at short notice, Stairs, Balusters, Newels, Handrails, Sash P 
OUNG El 25) a h. : kshop, a.c, | Bars, Mouldings and Joinery. Support British industry and refuse ee 
£95) ; foreign doors. ‘We compete. General woodworkers.—991, Penny- 


and D.c. plant maintenance, all repairs, winding, &c. —6910, z : 
Review, 4, Ludgate Hill, well Road, Bristol. 3315. W A 


5 YNAMO by Electric Construction Co., 400 amperes, 110 v., 550 |! Comple 
2932 1 trained London University Technical College, 3} years’ r.p.m., compound-wound, cheap. — MARTIN, . 320, Witton Street, 
experience modern E.H.T. generating station and con- | Road, Birmingham. ss 6740 
verter switchboard attendant in charge ; situation required 
~~. anywhere.—6917, ELECTRICAL REVIEW, 4, Ludgate Hill, London. T )¥N4MOS, 8000, 1500, 1000 and 750 amperes, at 6 volts ready A 
apo : for delivery; also smaller sizes delivered from stock. Machines |: W 
| out on hire.—Cannina & Co., Electro-Platers’ Engineers, Horton 
a OR Sale, 500-Kw., 500-volt D.c. Generating. Set, Peache Engine W A 
xa dvertisem inserted 
ot. ‘Ong Penny Per Word (minimam 18). Three .C.C. Dynamo. Low price for prompt sale. — ENGINEER, a 
rice i 
OR Sale, two 150-Kw. compound belt-driven Generators, 400 
to number volts, speed 450 revs., modern, new condition, or as motors 
of the Ad he jes about 200 B.H.P.—WINDER, Cross Street, Leeds. 6732 Ww 
+ Unless otherwisa instracted, all letters received in answer to advertisements OR Sale, 60 new Standard size Royal Ediswan Radiator Lamps, 
wen a bos number are forwarded nightly. Postages incurred are charged at B.C. 100 and 110 volts; also 159 200-v. 32-c.p. B.C. new 


Royal Ediswan Carbon Lamps. Low offer for either lot would bem |f—_- 
entertained.—6770, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


Came Electrical Engineer open for engagement, where up to 


£500 and his services could be profitably employed.—WYATT, OR Sale, one 30-in. Foot Guillotine ; one 3-in. Screw Fly Press, 
49, Oriel Road, Bootle. : 6766 French type, 154 in. clearance ; ; one 1$-in. ditto, 9 in. - Tow: 
clearance ; one flat Photo Printing Frame 4 ft. 6 in. x 3 ft. One 
ANTED, for established ial manufactu and factorin Singer Work Room Sewing Machine. _ These are in first-class 7 
Wo business, condition, and can be viewed by appointment at ‘‘GrapuH,’’ 5; an 
good opportunity for right man; one having connection — Tottenham Street, London, W. 6776 Appl; 
fae — Apply, 6802, ELECTRICAL REVIEW, 4, Ludgate er Sale.—New Generating Set, direct-coupled on iron bed, as 
p Sora? : follows :—Motor, three-phase, 205 volts, amps. 42, periodi- — 
city 50; generator 65 volts < 67 amps. direct. Price complete with Wher 
£ 4 50. —Active Partner required: to invest this sum in joining | starters, £35 ; can be seen.—RUFFELL’s IMPERIAL BIOSCOPE, LTD., | I} at the 
advertiser, manufacturing electrical speciality, univer- | 12, Little Newport Street, London, W.C. 6729 || 
_ sally used and easily sold; plant and equipment already installed.— | - Fj and ad 
4. 6916, ELEoTRICAL REVIEW, 4, Ludgate Hill, London. : Sapte ure Sale or une, high-class Dynamos, Motors, Alternators, Cable Letters 
ps.—PEROY HUDDLESTON & Co., 72, Finsbury 
6507 
AGENCIES. OTOR-Generator 500 KW., 60 cycles, 2400 volts, 
alternating to 220 volts D.o., 500 R.P.M. ndition as new ; 
of One Peasy Per Word Conecutive Insertions tor | special price for quick sale.—BELLIss & Moncom, Lrp., Ledsam We 
the i. of two, if ordered and prepaid with first insertion. Street, Birmingham. 6860 Pate 
: and E 1 Review address count as seven words. 
WO Bergmann 34-kilowatt Dynamos, 205 v., 790 r.p.m., 4-pole 
addresses of the Advertisers will be entirely disregarded. _ | Birmingham. 6861 MAS 


:. Unless otherwise instructed, all letters received in answer to advertisements 6 -KW. Direct-coupled Lighting Set, 240 volts, .6-pole type, 250, 
with a box number are forwarded nightly. Postages incurred are charged at amps., Allen compound engine. 40-B.H.P. Motor, by 
= ,00mt British Westinghouse, almost net, 4-pole type, 440 volts, with — 
starter and switch. 36-B.H.P. Motor, ditto, ditto. 250-1.H.P. and 


. | 120-1.H.Pp. ‘‘Browett’’ Inverted Compound Engines. — THOS. 
Engineer, well’ established, about to open show & Sons, Lip., Bolton. 6807 


rooms, &c., in main thoroughfare, Leeds, i is desirous of repre- m 
ting good firm, or would entertain an offer to make same a depét 

Hill, London. (Continued on next page.) 
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THE ELECTRICAL 


18 5 —First-class Electrical Contractor’s Business.—Full 
£ particulars, apply 6912, ELEOTRICAL 
Ludgate Hill, London. 


ARTICLES WANTED. 


Cheap prepaid Advertisements are inserted under this heading ing a 
of One Penny Per Word (minimum 1s.). Three Consecutive Tneertione tor 
the price of two, if ordered and prepaid with first insertion, 

Box Number and Exectrica Review address count as seven words, 


Where Advertisements are to be answered to a given number at 
the ELECTRICAL REVIEW Office, applications for names and 
addresses of the Advertisers will be entirely disregarded. 


Unless otherwise instructed, all letters received in answer to adverti 
with a box number are forwarded nightly. Postages incurred are a 


CCUMULATORS, Second - hand, 


Scrap Metals, and every description of Metallic Dross 
cash, town or country.— Write A. BRowN & Sons, 142,,. 


er Clapton 
Road, N.E. Telephone: Dalston 555. 4228 


0”. Electric Lamp Tops, Cable and Wire bought for cash.— 
SmirH & Co., 2, Ranelagh Road, East Ham, London, E. 


patois in any form and quantity, purchased at highest 
prices by DERBY & Co., LTp., 44, Clerkenwell Road, London. 


ANTED, Generating Sets, all sizes, Boilers, Accumulators, 

Dynamos, &c., for export; also Scrap Cable and Metals. 
Complete plants purchased.—WILLIAMS & Sons, 73, Queen Victoria 
Street, London. Telephone, 3938 London Wall. 1481 


ANTED, cheap Plant, in perfect condition, 460 v., D.c., 50-KW. 
Generator, 50-H.P. Motor, 10-H.P. Motor. — Harry Moss, 


Horton Grange Road, Bradford. 6762 
ANTED, Old Electric Lamp Tops, Scrap, Platinum, 
Mercury, False Teeth, Copper, Cable, Metals, Waste, 


Rubber, &c.—TayYLorR, 1004, Blackstock Road, Finsbury Park, N. 
6904 


WORKSHOPS, PREMISES AND SITES 
TO LET OR WANTED. 


FARNHAM, SURREY. 
- Town and Country D stricts just being Electrically Lighted. 


HOP PREMISES to be Let, with Workshops, in splendid position 
in the centre of the town of Farnham. 
Apply KiIncHAM & KINGHAM, Auctioneers, Aldershot. 6877 


Where Advertisements are to be answered to a given number 
at the ELECTRICAL REVIEW Office, Applications for names 
and addresses of the Advertisers will be entirely disregarded, and 


Letters giving incorrect Box Numbers will be destroyed. 


We undertake all kinds of Special Work. 
Patents perfected or worked out, and 
Articles made from Drawings. 

Repairs also a Speciality. Quick Delivery. Prices Moderate. 


| MASON & BROWN, “ticiecisce” Rutland St., Leicester. 


The Universal Electrical Directory. 
1912 EDITION IN PREPARATION. 


H. ALABASTER, GATEHOUSE & CO., 
4, Ludgate Hill, London, E.C. 


December’ 29; 1944.) REVIEW SUPPLEMENT, 

BUSINESSES FOR SALE AND WANTED. : Oo 

MOVING-IRON 
WELL-established high-class Electrical Engineer’s and Con- _ FROM 

tractor’s Business in full working order for Sale as a going 

concern. Central position in Manchester, well equipped, good S1 $ 4 e gG 

prospects.—Apply, 6924, ELECTRICAL Review, 4, Ludgate Hill, 2 

London. 7 (subject). 


WRITE F 


OR LISTS. 


FARADAY HOUSE. 


ESTABLISHED 1889. 
(Proprictora: The SYNDICATE OF ELECTRICAL ENGINEERS, Ltd.) 


TESTING LABORATORIES. 


Scale of fees will be sent on application to the Secretary, 


62-70, Southampton Row, Lordon, W c. 
Telephone No.: 9999 Centra’. Teleg. Address: “Stand rdising, Lon ‘on.” 


FARADAY HOUSE. 


CABINET 


Round or Square Blocks Recessed 


) 
WATERLOO SAW MILLS, 
73 to 85, McAlpine St., Glasgow. | 


Telegrams: Boxes, Glasgow.” § 
Teleshones? 666 and 667 Argyle ; 567 P.O. 


ELECTRICIANS. 


either front or back. 


BEST MATERIAL AND FINISH. 


PROMPT DELIVERY FOR EITHER STOCK OR SPECIAL 
PATTERNS. 


EVERY INSTALLATION ENGINEER 
Should join his Trade Protection Organisation, 


ELECTRICAL COMTRAGTORS’ ASSOCIATION 


(Incorporated). 


Inquiries cordially invited by the Secretary— 
L. G. TATE, 30, Bucklersbury, 


LONDON, E,C. 


IB 


AND CASES.—Subscribers and others can have their half-yearly 
won pound handsomely in Black Cloth at the rate of 4s. per yolume. f - 
are also supplied at 2s. 6d. each.—4, Ludgate Hill; London, 


Cases for binding 
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Price 1/6 net; Post Free 1/7. Limp Cloth, cut flush, round corners, red edges, demy / ns mo, 
vty suitable for pocket ( size by 33). 


ELECTRICITY - SUPPLY. 
A Handbock _ Publicity Department Managers, Electricity Supply and Contractors’ Representatives. 


FRANCIS DAVIES, A.M.LE.E. 


= 


T 


WHAT. THE PRESS SAYS : 


**Some such book as this has long been wanted, as hitherto there | “An emgrms d useful pocket-book relating to all branches of 


has been nothing in & convenient whic contained the data electricity . . should prove a.welcome addition to the 
together in Mr.* Davies “The source of knowledge.”—Ironmongers Chronicle. 

good tor ihe poset, and is very “Intended sperially for those interested in extending the rale of 

electricity in towns for industria! and private uses, and likely to be 
This, the latest addition to the pocket-books provided for engi* useful to the aisle supply ublicity manager or canvasser . . 

its “Is to he alts a position scarcely occupied by 

providing the kind of information needed by the canvasser fora x i. t 

contractor, or a power or light underteking.”--Engineering. any other of og yong electrical pockct-books Munchester 
“It is intended, we gather, mainly for those who are sellin 

current as commercial article; . aheuld prove worth “Is intended to assist -managers of publicity 

the price asked for it over and over again by those who have to talk tricity supply representatives &c. . .. . Id _be o Revs 

volts, amperes and’ electrical horse-power, and who are interested use to those who are interested in the comamiercial aspects of elec- 

oO nm t has come under our notice and it will undou y “A handy poeket-book intended for pub'icity department 

fill the proverbial long¢elt want.’’—Machinery Market. managers, electricity supply and contractors ‘epresentadv s, and 
“@ontains a mass of information concerning the comparative cial s generally, . . supplies information 

cost of electricity and gas for both lighting and power purposes.” — on a variety of subjects and in a compact fs easily accessible 

Electrical Contractor. form.”"—Niuminating Engineer. 


H. ALABASTER, GATEHOUSE & CO., 4, budgate Hill, bondon. 


The “ELECTRICAL REVIEW'S” 
SUGGESTIONS 


for dealing with 
APPARENT DEATH 
from Shook shoeld be in every Teane- 


forming and Motor 
Mounted on Cardboard, 1s. each ; ree, 13. 3d. 
Mounted on Linen and Rollers, 1s. each ; 
post frea, 1s. 2d. 
4. LUDGATE HILL, LONDON. EC. 


ea 
bad 


Telephone—Holborn 5264. THE Telegrams : “ Seejasir,” London. 


CONT 


; 
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ESTABLISHED 1879. 


‘CONTRACTS OPEN, 
RESULT. OF TENDERS, 


Copy : 64. Annual Subscription 26s. 


ADVERTISEMENT: RATES ON APPLICATION. 


PITMAN, 
127/130, TEMPLE CHAMBERS, TEMPLE AVENUE, LONDON, 


BUSINESS NOTES, &c.. 
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INDIAN 
CORONATION 
URBAR, 


1911. 


ROYAL 


EDISWAN 
LAMPS 


WERE USED THROUGHOUT 


THE ROYAL 


AND OTHER 


CAMPS AT DELHI. 


Made in England with British Capital and British Labour under British 
Patents Nos. 23899/04; 27714/04; 18622/06; 8563/07; 16503/07. 


The Edison & Swan United Electric Light Co., ua, 


Head Office and Showrooms: EDISWAN BUILDINGS, QUEEN STREET, LONDON, E.C, 
Telephone No.: Bank 162 (4 Lines). Telegrams: London,” 
Central City Warehouse: 11, COLLEGE HILL, E.C. Telephone No, : 5063 Bank. 

AND AT 
BELFAST, BIRMINGHAM, CARDIFF, DUBLIN, DUNDEE, GLASGOW, HULL, LEEDS, LIVERPOOL, 
MANCHESTER, NEWCASTLE-ON-TYNE anp NOTTINGHAM. 
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SIEMENS 


WITH-SPECIAL WOOD-BLOCK AND COVER: 
LIST ‘Nos. S. 876 and 487. 


ENTAILS LESS LABOUR IN FIXING 


THAN THE ORDINARY FLUSH SWITCH ‘wood BOX. 


‘ 


SWITCH WITH COVER PLATE: AND 
RECESSED BLOCK: 


EQUAL IN APPEARANCE 


AND COSTS -LESS.. 


FULL PARTICULARS ON APPLICATION 


SIEMENS BROTHERS DYNAMO WORKS LIMITED. 


Head Office: Sapplies Dept. & Stores: ** Tantalum ”’ Lamps & Fittings: 
~CAXTON HOUSE, WESTMINSTER, S.W. 39, UPPER THAMES STREET, E.C. ; TYSSEN STREET, DALSTON, N.E. 
Telephone; GERRARD 860. ’ Telephone: LONDON WALL 8270. Telephones; CENTRAL 8387/9 & DALSTON 2440, 
Telegrams; “SIEMBRALOS LONDON.” Telegrams : “SIEMOTOR LONDON.” Telegrams: “‘SIEMODYN LONDON.” 
Works: STAFFORD. 
‘ BRANCHES: 
AUCKLAND (N.Z.) BUENOS AYRES DELHI: JOHANNESBURG NEWCASTLE RIO DE JANEIRO TOKYO. 
BANGKOK CALCUTTA. ; DUNEDIN (N.Z.) MADRAS OSAKA SHANGHAI . TORONTO 
BIRMINGHAM CAPE TOWN ‘DURBAN MANCHESTER: PEKIN ' SHEFFIELD VALPARAIE® 
BOMBAY CARDIFF GLASGOW MELBOURNE PENANG SINGAPORE WELLINGTON (N.Z.) 


MEXICO RANGOON SYDNEY WINNIPEG 


CONSTANTINOPLE HONG KONG 


BRISTOL 
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[December 29, 1941. 


AMMETERS AND WOLERETERS The N.C.S. “ OHMER” 


RESOLUTIONS 


WITHOUT ACCOMPLISHMENT ARE USELESS. 
ARRANGE FORTHWITH TO PURCHASE ONLY 


INSTRUMENTS 


(which were: recently awarded: a Grand Prix at Turin) for 
the year 1912—Then you will have the 


Happy Prosperous New Year 


we now cordially wish you. © 


Remember we make a full line of SWITCHBOARD 
and PORTABLE INSTRUMENTS for continuous and 
alternating currents, of Soft, Iron, Moving Coil, or Dynamo- 
meter type, both Indicating, and Graphic, or Chart Recording. 


INSTRUMENT TRANSFORMERS, 
CIRCUIT BREAKERS IN ALL PATTERNS, 


_ OVERLOAD, 
“SUNDERLOAD,” 
REVERSE) CURRENT, 
NO VOLTAGE, 
OR ANY COMBINATION OF THE ABOVE. 
The celebrated N.C.S. 
“OHMER” 


INSULATION TESTING SET. | 


Relays and Special Apparatus of 
Every Description. 


Write for our latest Lists, 
and. send.us your Orders. 


(Maiadiite Ditector—F. 1; NALDER). 

-34, QUEEN. STREET, 


The_N.P.U. CIRCUIT BREAKER. & 124 Bank’ Occlude, London.” 


x 
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“THE ELECTRICAL REVIEW SUPPLEMENT 


DISPLAYED ADVERTISEMENTS. 


ADVERTISERS will please note that NEW COPY and ALTERATIONS to 


Existing Advertisements (with Blocks) should reach here 
not later than MONDAY MORNING. 


The ELECTRICAL REVIEW is the resagniend Medium of the Electrical Trades, and has BY FAR THE LARGEST CIRCULATION 
f any Electrical Industrial Paper in Great Britain, 


NOTICES RELATING TO PATENTS. 
Latest time for receiving, 9.30 a.m. Thursday. 


OFFICIAL NOTICE. 
Latest time for recelving, 9.30 a.m. Thursday. 


John E, Raworth, 


Queen Anne’s Chambers, 
28, The Broadway, Westminster, S.W. 


REMOVAL. 


Mr. J. G. LORRAIN, M.I.8.8., M.I.Mech,E., Chartered Patent Agent, « 


has removed his office from Norfolk House, Norfolk W.C., 
to Staple Inn Bulidi » High Holborn, di 


Chartered Patent Agent 


NOTES ON THE PATENTS AND DESIGNS ACT, 1907. 
By MESSPS. LLOYD WISE & C0., Chartered Patent Agents. 
Can be obtained from thelr Offices, 46, Lincoln's Inn Fields, London, W.C. (Price 1s.) 


HE PROPRIETORS of Patent No. 28,736 of 1907 for ‘‘ Improve- | 


ments in Telegraph Typewriters,’’ are desirous of entering into 
arrangements by way of licence and otherwise on reasonable terms 


for the purpose of exploiting the invention. All communications ; 


to be addressed to— 
HYDE & HEIDE, 
Chartered Patent Agents and Consulting Engineers, — 


of 3, Broad Street Buildings, Liverpool St., E.C. 6726 ° 
HE PROPRIETORS of Patent No. 22,737 of 1907 for ‘‘ Improve- 


ments in the Transmission of Electrical Energy,’’ are desirous 
of entering into arrangernents by way of licence and otherwise on 
reasonable terms for the purpose of exploiting the invention. All 
communications to be addressed to— 
HYDE & HEIDE, 
Chartered Patent Agents and Consulting Engineers, 
of 3, Broad Street Buildings, Liverpool St., E.C. 6727 


YHE OWNER of Patents Nos. 1451 of 1908 relating to ‘‘ Improvements in 
Submarine Signalling Apparatus”; 1848 of 1908 relating to ‘‘ New or 
Improved Apparatus for Alternative Wireless Telegraphy and Telephony,” and 
14775 of 1908 relating to ‘‘Improvements in Transmitting Apparatus for 
Submarine Signalling,’”’ is desirous of negotiating with interested parties for 
the granting of licences under them on reasonable terms. 


For information apply to— 
Messrs. LLOYD WISE & CO., 
Chartered Patent Agente and Consultir Engineers, 
46, Lincoln’s Inn Fields, London, W.C, 6744 


HE PROPRIETOR of the Patents Nos. 28,106 of 1907, 10,769 of 1908, 
28,132 of 1907, 10,764 of 1908, 10, 767 of 1908, 10,768 of 1908, for * Improve- 
ments in 8torage Battery Plates,’’ is desirous of entering into arrangements 
by way of license and otherwise on reasonable terms for the purpose of 
exploiting the same, and ensuring their full development and practical working 
in this country. All communications should be addressed in the first instance 


to:— 
HASELTINE, LAKE & CO., 


Chartered Patent Agents and Consulting Engineers, 
7 and 8, Southampton Buildings, Chancery Lane, London, .E.C. 6832 


THE ELECTRICAL IGNITION OF PETROL ENGINES. 


By J. W. WARR, A.M.I E.E. 
60 ILLUSTRATIONS, 


An invaluable book for the Motorist and Motor Cyclist. 2s. net. 
Post Free 2s. 2d. Of all booksellers and of the Publishers— 


H. ALABASTER, GATEHOUSE & CO., 4, Ludgate Hill, London. 


COUNTY BOROUGH OF ROTHERHAM 


ELECTRIC LIGHT AND TRAMWAYS DEPARTMENT. 


Rotary Coaverter. 


[T ABOVE CORPORATION are prepared to receive Tenders 
for the supply and erection of one 500-Kw. Rotary Converter 
complete with suitable control switchgear, &c. 

Specifications and all particulars can. be obtained from, the 
Engineer and General Manager, Rawmarsh Road, Rotherham. 

Tenders, endorsed ‘‘ Rotary Converter,’’ must reach the under- 
signed not later than 12 o’clock noon, JANUARY 10th, 1912. 

The “person whose Tender is accepted will be required to enter 
into-a formal contract which will contain the Fair Contracts Clause. 

The Corporation do. not bind themselves to accept the lowest or 
any Tender. 

By order, 

W. J. BOARD, 
Town Clerk. 
Town. Hall, 
Rotherham, 

December 27th, 1911. 6923 


BOROUGH OF HAMMERSMITH. 


i og! BOROUGH COUNCIL invites Tenders for the supply of 
». Arc Lamps suitable for fixing on consumers’ premises. 

The Lamps must be arranged to work two in series on single phase 
A.C.,; 50 periods, 110 v. 

Full Particulars, Specification and Form of Tender may be 
obtained from. Mr. G. BELL, Borough Electrical Engineer, 
85, Fulham Palace Road, W 

Sealed Tenders, endorsed ‘Tender for Are Lamps,’’ must be 


delfvered to me at the Town Hall, Hammersmith, not later than 


4 p.m. on WEDNESDAY, 10th JANUARY, 1912. 
The Council does not bind itself to accept the lowest or any tender. 
H. THOMPSON, Town Clerk. 
Town Hall, Hammersmith, W., : 
19th December, 1911. : 6880 


KIRCHOFF’S LAws 
AND THEIR APPLICATION. 
Paper Covers. 1s. 6d, Post Free, 
By E. CGC RIMINGTON. 


w 
i] H. ALABASTER, GATEHOUSE & CO., 4, Ludgate Hill, LONDON, E.C. 


THE STIRLING BOILER 
Designed on scientific lines. 
Workmanship and material 

: of highest quality. . 


Flexibility. of construction 
avoids-all- strain through 
expansion or contraction. 


Branch Offloes and Agencies 
GLASGOW, MANCHESTER, LEEDS, 
SHEFF ene NEWCASTLE, CARDIFF. 


THE STIRLING BOILER 


We can show you Stirling 
Boilers working in Electric 
Light and Power Stations, 
Railway and Engineering 
Shops, Iron & Steel Works, 
Textile Mills, Collieries, 
Sugar Refineries, &c., &c. 


The most ECONOMICAL, 
SIMPLEST and SAFEST 
Boller in Existence. 


THE sriRLInG BOILER Co., LTD., 


Telegrams: ‘‘ Strrimico, Lonpon.” 
Telephone: 821 Westminster (2 lines). 


Head Office: SS, VICTORIA ST., WESTMINSTER, S.W. 
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\ LAMPS. 
Fitted with our wood separators retain their 
. Se charge for prolonged periods on open circuit, 
= : and grease cups where the lugs pass through 
| E ? | | | ‘the lid entirely prevent creeping of the acid. 
mois: || THEY ARE LISTED IN CATALOGUE 83. 
ELECTRICAL CLIFTON JUNCTION, 


STORAGE C0, 
LIMITED # 


LONDON OFFICE: 
39, VICTORIA STREET. 


5 
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HENDRY 

FROM A SINGLE STRAND 

BELTING 
ONE of the leading Electrical Engineers of the day describes 
HENDRYS’ new patent Laminated Leather BELTING as 
forming ‘atrue Endless Belt, which is adaptable to universal service.’ 
The Hendry ENDLEss SPLIcE forms a joint identical in Texture, 
Thickness, Flexibility and Driving Grip with the belt itself 
so that a HENDRY BELT runs without jar, vibration or 


slip under the heaviest loads and at the highest a 
Illustrated Booklet, samples and prices on request. 


JAMES HENDRY GLASGOW 


— . 


COPYRIGHT REGISTEKED Two 


| caine, WHARTON, 


STREET LIGHTING DEPARTMENT 
7, GT. NEWPORT ST., LONDON, W.C. 


Telephone :—Gerrard 3278. 
_ Telegrams :—‘‘ LUNARIAN, LONDON,” 


M.C.l. COUPLER PLUGS 


(Sherardised) STREET FITTING. 


FOR RAIL AND TRAMWAY 
LIGHTING SERVICES. 


CLIP BAYONET FIXING 
SELF-CLOSING WEATHER- 
HOOD. 


UNIVERSAL 
ELECTRICAL DIRECTORY 


1912 Edition, in Preparation. — 
Subscription 10/6. Part “A” 6s. Post Free. 


“AS EXCELLENT AS EVER.” 
_ ACCURATE. RELIABLE. 
_ COMPACT. CONCISE. 
UP-TO-DATE. 


H. Alabaster, Gatehouse & Co., 
4, Ludgate Hill, London, E.C. 


AS SUPPLIED IN LARGE 
NUMBERS TO HOME AND 
COLONIAL COMPANIES. — No. S. 70. 


Electric Tramear Hand-Book 
. For Motormen, Inspectors and Depot Workers. 
By Ww. A. AGNEW. 

Is. 6d., Post Free 1s. 8d. 


4, Ludgate Hill, London, €.C. 


H. ALABASTER, GATEHOUSE & — 


ARMATURES 


TEL? 270F, CENTRAL. 


SPEAKING MINING TELEPHONES 
STRONGEST and BEST. 


(WITH BELL OR HOOTER CALL). 


ADNIL ELECTRIC CO., 


‘Felograms Adntt, London,” Telephone :—9640 Wall (4 


Write for List T68 to: 


Adnil Building, Artillery Lane, London, E.C. 
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There 
the quality—Superfine. 


two ste Quality and Profit—Your profit. 


is only one word to describe 
Yes! FOSTER Metal Lamps are-really that. They 
stand all reasonable usage and do not blacken. When 
your customer asks for strong lamps show him 


Lamps 


Those with the circular Trade Mark. On every one == 
you sell you get a bigger discount ‘than is usually given == 
on similar lamps. Be sure and get Fosters—it pays you 9 == 
and they satisfy your customers. . = 


Write for List and Free Advertising Matter. 
‘Foster Engineering Co., 
Wimbledon, 

London, 


for Transformers, too, Sir! 


, Offices and 
Works : 


ail 


(Patent)] _ REG. No.,545702. 


ELECTRIC 
CANDLE 
FITTING, 


NOTE? 


ALWAYS UPRIGHT 


PERFECT ADJUSTMENT. 


’ ABSOLUTE IMITATION OF CANDLE. 


PROCEEDINGS WILL BE TAKEN AGAINST 
INFRINGERS OF THE KINGOLITE PATENT FLANGE, 


NOTE THE ADJUSTABLE FLANGE: 
which screws down on to the Nozzle or 
Holder and so keeps candle perfectly rigid. 


THE KINGOLITE 


PYKE HOUSE, 
19, 21 & 23, OXFORD ST., W. 
(Two doors from Tottenham Court Road Tube Station.) 


Telephone : Telegrams : 
9815 GERARD, Kincouicoy, Lonpon, 


{December 29, 1914 


_ Circuits. 


to 24 amp. 


(Operates on ser A. or D.C. 
q ‘Two sizes—up smp-sed sp 


of an be counted 


SUN FLASHERS 
double the value of a sign. 


@ The illustration shows the NEW QUICK 

BREAK THERMO BLINK. The 

only satisfactory two-way flasher without 
moving parts. 

~ @ Other types include MOTOR OPERA- 

TED, MAGNETIC : MERCURY 

-... CONTACT, and the ORIGINAL 

ONE-WAY THERMO BLINK. 


One of these can be adapted 
to your sign. | 


GET LIST No. 221 NOw. 


Londonwe 


col 
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RAL P Ex NEAL, 
Maker o1 Presses, Press Toois & Punches, 
Description for Electrical and Mechanical Engineers.. 

WASHERS, PRESA PIERCINGS, DIN AMP 
STERL, BRASS OR ANY MATER TAL FOR THE TRADE, = 

LABELS and NAME PLA TES. A SPECIALITY. 

49 & 50, PERCIVAL ST., LONDON, E.c. 
Telephone: 4948 Central. 


Go “Tro BRADY'S | 


says the busy Electrician, when required to 
dodge up an old Lift. I have done with it! 
COMPLETE ELECTRIC SERVICE LIFTS, GEARS, MOTORS, BRAKES, CONTROLLERS, 
FLOOR SELECTORS, LIMIT SWITCHES, DOOR SWITCHES, CAGES, GUIDES, &c., 
always in Stock. 


POTT ST., ANCOATS, MANCHESTER, 


SON 


' Required by the Meter Reader. » 


Price Is. 6d. 
Voltage . 2 Volts 
Current ‘Consumption of 

Glow Lamp Ampe 


Capacity of Accumulator 2 to 24 om Hours 
6 to 8 Hours 


Hours Li ght 
Size 34 x 2 Inches 


Weight . Pr 9 Ounces 

Description. —Strong, asidsome Nickel - plated 
Case, with Sliding Front, fitted with Turret, 
Reflector, and Powerful Bull’s-eye. Reliable 
Switch, Unspillable Accumulator, and Glow 
Lamp, complete. 


AGENTs: 


L. E. WILSON & CO. 


Tel. Address: 
‘TELEPHONY, 20, Cross Street, 
MANCHESTER. 


PERFORATED LEAD 
For ACCUMULATORS, etc. 
PERFORATED STEEL 
For RESISTANCE BSISTANCE BOXES, etc. 
wr. BARNS & S & SON, 


GLOBE wos. HOLLOWAY, LONDON, N. 


- HOP -1277- 


MFG.C9 Me, 
ST OLD KENT RO S.E. S 


SUPERHEATER UNITS CO., 
-4, CASTLE SQUARE, SWANSEA, 
MAKERS OF PATENT TWO-COURSE EXPANDED 
FLOW SUPERHEATERS. 


For instructions on Cleaning and Polishing 
Electrical Fittings and Electric Cookers, read 


_ CANNING’S HANDBOOK ON 
POLISHING, ELECTRO-PLATING & LACQUERING. 


Fully lilusirated. Price 2s, 3a. post free. Abroad 2s. 6d. 
CANNING & CO. BIRMINGHAM. 


LONDON: 18/20, ST. JOHN'S $Q., CLERKENWELL, E.C. 


We are now representing the 


SCHWACHSTROM-INDUSTRIEWERKE, Bertin-Charlotienburg, 
The Manufacturers of the Famous S.J.W. Pocket Lamp-Batteries. 


Trade Only Supplied. 
WRITE 


F,R. REALENDER. 25, Clifton Road, Paddington, London, W. 


WATER POWER PLANTS. 


APPLY FOR 


DETAILS, ESTIMATES, é&c., TO 
ESCHER WYSS & 
Londen Office: 109, VICTORIA ST., S.W. 


Tel, Address: Lonpon.” 


Manulactured by SANTINGTON & 
Alpha Works, TAFFS WELL. 


“ALPHA” CABLE 


Pat. No. 3049/0 


MO BS VUVEBATING. 
OR TYPH MADE TO ORDER: 


SELLING AGENTS: 


11, Windsor Place, 
HASLAM .& SCHONTHEIL, 


Telep.: City 844. 


BONE -IVORINE ‘BRASS 
GERMAN SILVER-COPPER> 


TABLETS .FOR _} PROMPT DELIVERY 
ALL PURPOSES | GUARANTEED... 


‘ENDOLITHIC MFG. CO. 


61% FORE STREET .LONDON. 


MADE TO ANY PATTERN. 


The prices quoted. below are per’ 100 ft., 
* oase and cover together. 


Full Size Sections on Application. 


“ESTIMATES FOR OTHER WOODS AND q 


Switch Blocks and Cleats Made to Order. 8/- per 100 feet. - 
(nom) 14” | 14” | 14” | |. | 28" a” | 8%” a” 
GROOVES sy” | | 2” fs” te" 


2/2 |2/8| 2/6 | | | 7/6| 
Trade Allowance fer Quantities on Application. i. 

VWIGERS BROS. , & 

ONLY ADDRESS: 67-68, KING WILLIAM ST.. LONDON, E.C. 


stampings 


ELECTRICAL TRADES. 


A. E. HARRIS & CO, 


CAMDEN STREET, BIRMINGHAM. 


ALF? GRAHAME-CE, 
CROFTON 


ADOPTED BY 
THE-BRITISH-ADMIRALTY 
MANY-FOREIGN- GOVERNMENTS 
- 


‘Combined Reftector Radiators and Steves, 


|| NOWEL. SORTABLE. CHEAP. 
& WILKINSON & PARTNERS, Atd., Harpenden, 
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THE INTERNATIONAL Co., 


111-115, SALUSBURY ROAD, 


: Telegrams: : : eat K | LB U R N Telephone Nos. : 
Genest London. 477 Willesden, and 


Genest Bristol. | LONDO N, N.W. 488 Paddington. 


Genest Prestwich, Manchester 740 Higher Broughton. 


Morse Kev 21322, ae 
| 


Relay 15275. 


SECONDARY BATTERIES. 


A Practical Handbook 
for Owners and Att dn 


tn 


HAND-BOOK IN CABLE-BREAK 
| LOCALISATION. 


‘By AN ENGINEER. 
Graphic Methods. ‘The Calculator Board in Practice. 


‘EDWARD RAYMOND-BARKER, MLEE. 


j 


| H. ALABASTER, GATEHOUSE & CO. H. ALABASTER, GATEHOUSE-& CO., 
Hill, 4, Ludgate Hill, London, E.C. 

, 
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CABLE ACCESSORIES 


_TIVIDALE, TIPTON. 


FI TTINGS 
, ALL PURPOSES. 


WHEN YOU THINK 


OF MOTORS, REMEMBER THE MOTOR 
“CRYPTO.” 
THE MOTOR FOR SATISFACTION AND ECONOMY. 


PRICES ARE COMPETITIVE. 
GET LISTS. 


THE GRYPTO ELECTRICAL CO., 


155c, 157 & 159, Bermondsey St., 
LONDON, S.E. 


Telephones: 12830/12831 CenTRAL. 


Telegrams: 
“ComumoTa: or, Loxpo.” 


1. ‘ : 
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Even the Joy Bells 
of Christmas 


Find our Motors 
Useful. 


\ 


BROOK, 


Colne Road, HUDDERSFIELD. 


Telephone :— 606. Wires ;—‘‘ Phase.’’ 


Branches :—163, King Street, HAMMERSMITH, W. 
70, North Street, LEEDS. 


FACILITATE 
WIRING. 


INSTANTLY 
ACCESSIBLE. 


SWING 
BACK 
FUSEBOARDS. 


WRITE FOR WRITE FOR 
SAMPLE. : SAMPLE. 


METALLIC SEAMLESS TUBE 


WIGGIN STREET, 


BIRMINGHAM. 
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High Pressure Fans 
Forge Fires. 


Very substantially bvilt and specially 
de igned for delivering small volumes of 
air at high pressures. Fitted with Ball 
- Bearings. Made in seven sizes from 
10 ins. to 30 ins..in diameter and 
suitable for supplying blast to 2--30 fires. 


f° Write for Bulletin No. 2000 E.R. 


Davidson &. Co., Ltd., 


Sirocco Engineering Works, 


Belfast. 
Manchester : London : Glasgow : 
54, Corporation Street. 36, New Broad, E.C. 53, Bothwell Street. 


This portable Lighting Set isinuse 
in many of tte Principal Collieries TYPE 8/1409. 
in England, and is composed of an: ; : 
8-volt “FORS” Accumulator of 
specially strong construction put 
up in stout teak case, with fittings, 
and will be found to be extremely 
economical in use for Shaft sinking 
| purposes, instead of the usual ; 
method of running a cable down 
| the shaft with tamp clusters. 


Weight, 25 Ibs. 


Dimensions of Case, | 
14’ x 6" x 6". 


Capacity, 16 c.p. for 
16 to 20 hrs. 


Charging rate, 
4 amps., 12 hrs. 


Price 12s. 6d. complete with bulb. 


Write for Illustrated Lists of rons 
Portable Accumulators and Pape Safety Rl CH ARD ® APE, LTD Belvedere Works, Belvedere, Kent. 


Or to Sole Wholesale Agents as under: 


SCOTLAND: Su’ 
Brown, Primrose & ettyin: 68, Gordon Street, Glasgow. C. Knight, 75, Ouray Street. 
MANCHESTER: WALES 
L. Anarew & Co., Whitworth Street West. : ~~ Chas. D. Phillips pa 
LIVERPOOL : &t. John Street Square, Caraitt 


Downes & Davies, & 2, Stanley Street. 
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A BIG TRADE WITH SMALL PROFITS 


is the policy on which we work, because it benefits us; 
but, what is more important, it benefits YOU. 
Compare the following prices with what these articles are 
now costing you. 


Diameter. 1" 14” 


No. 1.—Bright turned steel 
shafting, per ft. ... .| Sid. | 73d. | 143d | 1/52 | 1/143 
No. 3.—Plummer block, 
Pees top & bottom, each 113d. | 1/93 | 3/24 | 5/13 | 8/53 
No. 7.— Bright turned : 
flange couplings ... --- | 2/64 | 3/62 | 5/33 | 7/7 | 10/43 


Send for ‘‘ B"’ Dept. Catalogue with LATEST DISCOUNT SHEET, 
containing sizes and prices of ALL our Transmission Appliances. 


JARDINE, Deering Street, Nottingham. 


Telegraphic Address: ‘‘Jardlne, Nottingham.” Telephone Nos. 8295-6-7. 


“BON ACCORD” 


FOR For | 
LOW LIFTS. HIGH LIFTS. | 


HIGHEST EFFICIENCY. ANY CAPACITY AND HEAD. 


For DRIVING by STEAM, ELECTRIC, OIL, GAS or BELT POWER.| 


HIGH LIFT 


CENTRIFUGAL 
Lubricated 
HIGH-SPEED 
STEAM 
ENGINES | 
ROTARY 
Electric 
"Lighting. PUMPS, 
8-in. Electrically. Driven Pung 150 tt. “Hoad. 
Bon Accord Works, 


DRYSDALE & CO., Ltd., 


Telegrams: ‘‘ BonaccorD, GLAscow.” 


YOKER, GLASGOW, 


ESTABLISHED 1827. 


G. B. UNSWORTH & SONS, Ltd., 


Manufacturers of Electrical Wires of Every Description for Electrical Instruments, Dynamos, Machines, Telephones, and Electric Bells. 


INSULATED LINE WIRES AND CABLE. 


TELEGRAPHIC ADDRESS: “UNSWORTHY. DERBY.” 


GREEN LANE MILLS, 
DERBY. 


-MERSEY MOTORS. 


Oper Type Motor. 


M°CLURE & WHITFIELD. Stockport. 


Telegrams: Motors, Stockport. Telephone 180. 


OF SHORT CIRCUITS OR 
LAMPS AND SHADES FALLING. 


EVANS’ PATENT 


TWIN-GRIP 
LAMPHOLDERS 


‘REASONABLE IN PRICE. 
EASY TO WIRE. 


PRICES: 
HEAVY PATIERN 11/6 per doz, 
USUAL TRADE DISCOUNT 


TWIN-GRIPS 


‘Phone: 104, BISHOPSGATE, 


British Patent No, 1164/1910, 7255 LONDON, E.C. 


FLUSH SWITGH PLATES 


Plain and Ornamental. 


P, Brass, Wood. 


Antique 
Copper. 


 Wvoride,’ 


Oxydised 
Silver. 


Ivory. 


We have now ready our New Supplement, No. 354, to 
Section ‘‘L’’ Catalogue, dealing entirely with FLUSH 
Switches, Wall Sockets, Pushes and Switch Plates. 
-Complete range of artistic designs in various finishes. 


We specialise in 1VORIDE and real 
IVORY Switch Plates and Covers. 


Ask for List 354. 


D. H. BONNELLA | & SON, LTD., 


Manufacturers of Electrical and Motor Car hauler 
Ivory, Bone, Horn, Ebonite and Wood Turners, 
58 & 60, Mortimer St., LONDON, W. 


Telephone Nos.: Telegraras : 
1882 GeRrakD ; 9784 BoncINELLO, LonDon.”” 


“UNIGA’ Accumulator 
Sediment Pump. 


CELL INSPECTION LAMPS. 
Insulation Testers. 


POLYSTAT “ELECTRIC 


226, Marsiand Road, | 
SALE, MANCHESTER. 
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START THE NEW YEAR 
RIGHT 


BY PUSHING 


SRAMS 


Owing to the universal recognition of OSRAM 
superiority the demand for OSRAMS during 
1912 will be greater than ever before. 


Enterprise and energy on‘'your part will 
secure for you Record Sales and a Prosperous 


OSRAM Year. 
WE RESOLVE 


To maintain to the fullest extent the present 
incomparable. qualities 
LONG LIFE, 
SMALL CURRENT CONSUMPTION, 
HIGH MAINTENANCE OF CANDLE 

POWER, 

exclusive to the OSRAM. 

@ To assist you in creating business by suppl: - 


ing, free, ample quantities of attractive 
advertising on for you to distribute 


" 
December 29, 1911.) 
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A PERFECT PORTABLE TOOL 


MANUFACTURED ENTIRELY BY-US. 


suitable for the following classes of work: 


DRILL AND DRILL PRESS, WITH SLIDING SHAFT MOTOR DRIVEN. 


SHIP BUILDING . 
__REPAIRING 
BOILER MAKING 
RAILWAY WORK 
Tramway WORK 


HT, 
BOOTH ROYD, Ltd. 
Bootle, Liverpool: 


Telegrams: * COMMUTATOR,” Liverpool. 
‘Tol: No. 420, Bootle. 


TELEGRAPH 


SWITCHING ‘SYSTEMS, 


PURVES, 


Statf Engineer oO. 


“120 pages and 33 double page drawings and diagram, 
Price net. Postage Sd. extra. 


Section 1—Early Switching System. 

_a—Belgian Intercommunication System. 

3—Post Office ‘ Concentrator” System, 
Commercial and Electrical Details. 


EXTRACTS FROM ENGLISH REVIEWS. 


Eleotricians 

can with this work.” 


Published by H. ALABASTER GATEHOUSE & CO., 
4, Ludgate Hill LONDON, E.c. 


Victoria Road. Willesden Junction, N.W. 


£—London New Intercommunication System; 


ar soe — Instructive reading for all: Telegraph Engineers and 
Chronicle.—‘ Cannot fail to interest every member of the 


For and 

~~ Cement other 
Mills, direct- 
‘Condenser’ coupled . 
‘Pumps, Vertical 
Drives. 


Breweries, 


Times.—* We can cordially recommend the book to all 
Civil Service Magazine.—“' No student of Telegraphy who wishes to be 


VERTICAL TYPE MOTOR 


MADE BY — 


WESTMINSTER ENGINEERING Ltd., 


Manufacturers of Vertical Type Motor Gerpirators. Boosters, 
and Automatic Balancers for 3-Wire Systems. Special 
feature—high efficiency at-small loads, _- 


Telegrams:—‘t Regency, London.” Telephone—90 Harlesden. 


WE SPECIALIZE IN 


TEST RESULTS OF A 25 H.P. MOTOR. 


At 1420 Revs. 960 Revs. 


Power Faster= 90 Power Factor 


MULTI-SPEED 


Load Speed. = 1420 Load Speed = 960 
Bftielency == 90'5.| Efficiency = 89 


SOLE LONDON AGENTS: 
PHONE 499. BERRY, SKINNER & C0., 78 Upper Thames ce | 


(2 oR 3 SPEEDS.) 


TEL. : ‘‘ MOTOR, HALIF 
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OLDHAM. 


Makers of 


ELECTRICAL 
PLANT 


ALTERNATING and CONTINUOUS. 


MATERIAL. 
DESIGN. «=. 
WORKMANSHIP. | 


SPECIAL MOTORS» 


450 KILOWATT D.C. DYNAMOQ, 
Cc RA N E 'S RV | C :. FOR COUPLING DIRECT TO HIGH-SPEED ENGINE. 


L, CONTRACTORS TO ADMIRALTY, WAR OFFICE, INDIA OFFICE, CHIEF BRITISH AND’ FOREIGN RAILWAY CO.'S, &e. 


ARE THOROUGHBRED, 
AND POSSESS A 


ACCESSORIES” 30 YEARS PEDIGREE. 


STEWARTS LLOYDS, 
41, Oswald Street, Nile Street, 
GLASGOW. BIRMINGHAM. 


WROUGHT IRON and STEEL 


TUBES and 


FOR GAS. STEAM. AIR. WATER. &0. 
MAIN STEHAM 


With Flanges welded on and Branches welded in, A SPECIALITY. 
RIMERED ann RODDED TUBES anp CONNECTIONS ..ror- ELECTRIC WIRING; 


TRAMWAY, TELEGRAPH AND TELEPHONE POLES. 
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+ LONDON DEPOT: -KING’S ROA D, HAY MI ELS, GLASGOW DEPOT: 
217, SHAFTESBURY AVENUE, W.C. BIRMINGHAM. 221, St. VINCENT STREET. 


‘he 


FLAT SWITCHES 
i PROJECTION REDUCED TO 13"' 
4 

‘FROM WALL. 


PRICES OF SWITCHES AND BLOCKS ON APPLICATION. : 


Send us one of the Controller Finger 


3 
you now use——we'll send you a bette 
one ! 
Sole Makers: 
B.T.H_ PATTERN. TRACTION 
WHITE'S PATENT CONTROLLER FINGER is far in advance of the ordinary UPPLIES 5 
kind, because IT has a REVERSIBLE and RENEWABLE CONTACT— instead 
of having to replace the whole FINGER when a small part of it is worn out, you 
simply reverse the contact and the FINGER is as new——when the contact is quite Co: To. 
— out, put in a mew contact only——therefore WHITE'S PATENT FINGER is me 
e most economical to use. 
We want to send or SAMPLE for examination——then decide——we'll quote GILL BRIDGE AVENJE, 
—— we 
PRICES at the same time. : SUNDERLAND. ‘ 
Tel 
“CONTACT, SUNDERLAND. 
*Phone: 


531 NATIONAL. 
Printed by Care, Grp,, Mogarth, House, Boaverie Street, E.C., and Pablished by the Proprietors, H, Gareaouse & Co,, at 4, Ludgate Hill, Loot 
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THE FIRST DREADNOUGHT OF THE AUSTRALASIAN NAVY. * 


Launched _ October 25th, 1977. 


Built by Messrs. John Brown & Co., 
Clydebank. 
THE WHOLE OF THE PAPER INSULATED RING 
MAIN CABLES, INCLUDING THE LARGEST 
20 SQ. INCH SECTIONAL AREA—EVER 
STALLED ON ANY SHIP, AND THE BULK OF 
THE VULCANISED INDIA RUBBER CABLES, 

a ALL TO ADMIRALTY TESTS AND REQUIRE- 
| MENTS, SUPPLIED‘ BY — 


W. T. HENLEY’S. TELEGRAPH WORKS CO., Ltd, 


NortH WooLWIcH an NDON WALL es 
GRAVESEND. LONDON, EC. 8,596 CENTRAL. 


Telegrams :—‘‘ HENLETEL LONDON,’’ and ALJ, HOME BRANCHES. 


PRINCIPAE: COLONIAL .AND.FOREIGN - 
546-550, Collins Street, Melbourne, . Coristine Buildings, 


Henley Buildings, 73, York Street, ‘Sydney. 69, Victoria Street,-Toronto. 

20/21, Standard Bank Buildings, Johannesburg. Suipacha, 602, esq., Tucuman, Buenos Ayres. 
Blair Street, Wellington, N.Z. Caixa, 832, Rio de Janeiro. 

13/1, Clive Row, Calcutta. 8, Jinkee Road, Shanghai. 


31, Savoy Chambers, Cairo. Y 
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MESSRS. 


DRAKE GORHAM, 


I, Felix Street, Westminster Bridge Road, S.E., 


«= ¥ 


all their Customers 
New Year. 


very Happy 


and Prosperous 
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_NEWCASTLE-ON-TYNE. 


GLASGOW, “LIVERPOOL, BIRMINGHAM. 


Are Your Customers 


Troubled 


WITH METAL FILAMENT 
LAMP BREAKAGES 
OR FAILURES? 


IF SO, 


Advise them to immediately instal 


ARC LAMPS, 


which are not only more efficient, 
but are covered by a 


UNIQUE TWO YEARS’ WARRANTY. 


PARKS! SOUTHWARK . 


MANCHESTER, CARDIFF, 
BRISTOL, &c., &c. 
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MELBOURNE, -SYD 
BOMBAY, MONTREAL 


THR RCTRICAY 


Ab 


BOLTON.— 
CARCROFT, near DoxcasteR). —Prdposed ‘Primitive Methodist Church, 


q 


(The following information is published in the Interests of 
© Considerable expense is incurred in the production of this column 
oe toy be understood that in a matter where so many p He mee | 


ABERTILLERY.—Extensive mscheme for the Abertillery and 
4 District, Water Board; B. Lath¢m, engineer, Westminster.: 


ADDINGHAM * Primitive Methodist 


for J. Paton & Sons, ‘yarn mabuiscturers, 

ASHTON-UNDER-LYNE.—Propcsed premises for accommodation of refuse 
plant; Borough Surveyor. 

(near DoncasTER). —Proposed:Rrimitive Methodist Church ; 

Trustees. 

BELFAST.—Motor works for V. H. Robb & Co., Ghichester Biregt. = 

BENTLEY (near DoncastTER).—Contemplated Primitive Methodist CI Hareb. 

BEXHILL.- Three detached houses, Cooden Sea Road, and three bun- 


CONTRACTORS’ COLUMN. 


electrical contractors 

engaged, and where the amount ‘ormation band) very 

cannot always be guaranteed. If alleged inacouracies are reyorted to the Editors, they will-be fully investigated.] 


galows, Cooden Drive; Tubbs & Messer, architects, Woking. 
Detached house, Penland Road; Piggott & Oxley, architects, 
Hastings. Detached house, Manor Road; J. H. Lye, architect, 
Road, Bexhill. Addition to Haslingfield,’ Penland Road ; 
BeWall, architect, Devonshire Road, -Bex hill, Pair of semi- 


ton Avenue; Bex 
BIRMINGHAM.—Impfoveménts at New Street ‘Station, with lighting 
(£100,000) ; Secretary, L. & N.-W. Railway Co. 
Contemplated extensions at the Church Rev. J. E 
Kent, Principal. . 


CARMARTHEN. theatre, tor Vint, theatre’ Neath-atia 
anelly. 
CHAPEL. -L FRITH.—Waterwcrks scheme at Dove Holes; Clerk to 


CLAYTON (near —Fropcsed new Wesleyan ‘Church at~ Clayton 
Bat; Rev. W. H. Lowry, superintendent, Denby. Dale. Wesleyan. 

ircui 

—Contemplated additional hospital accommodation ; Clerk 

o the Mexbro’ and Doncaster Joint Hospital Board 

.—Elementary schoo), Centaur Read (1,148 children); F. Foster, 
architect, Masonic Buildings, Coventry. 

CROYDON.—Motor garage, stores and offices, Selhurst Road, South Norwocd; 
D. Kennedy, Pembury Road, South Norwood. Disintecting » works 
and one house, Factory Lane; Borough Surveyor. 

CUPAR (Fire).— Proposed alterations and additions to Monimail UF. 
Church ; Clerk, Cupar U.F. Presbytery. 

&c., contemplated; Darlington Co-operative 

ety. 

DARWEN.—Proposed waterworks ; Borough Engineer. 

DEWSBURY.— Sewage extension, (about: £50, ,000) 5 ; 
Surveyor. 


detached: Road ; E. Maynard, Colling- 4 


Registry of Titles office, Four Courts, for H. M. Board of 

orks. 

DUNDEE,—Alterations on Ancrum Road School; Clerk, School Board. 
Alterations on property in High Street and Overgate, for W. 
Patterson. Alterations on and additions to property, 268-270, Hill 
Town, for, J. Young, . /Garege, for W. 8éott, Perth Road. 
houses and in South Road and Millar’s Eane;for 

TOS 2 

DURHAM.—Building scheme in connection with: <the Blue Coat. 
Managers. 

ECCLES.—Contemplated new school in ‘Monton and-W inton district ; -Becre: + 
tary to the Edncation Committee. 


EDLINGTON (near DoxcasTER).—Proposed Primitive Methodist Church ; 
Trustees. 


ELLESMERE PORT (near B: 
Brocklehurst, architect, 


NHEAD).—New Wesleyan Church ;. A. 
anchester. 


Sinclair, curate-in-charge, All Saints’ Church. 


FIFE.—Additional hospital accommodation for Fife and Kinross; Gillespie 
and Scott, architects, 8t. Andrews. . 


GARSTON (near LiverPoot).—Proposed Sir Alfred.Jones ~Memorial Hospital. 
on Lightbody Estate (£24,500); Executive Committee. 


GLOUCESTER.—New factory, Hempsted Lane (negotiations for site carried 
out by Bruton, Knowles & Co.). 


leat, 


he church (£8,000) +-Vicar.- 
Pg nasa new church at Siddal; Vicar of St. Marks. 


HASTINGS.--New business premises for laundry, York Road, Silverhill, St. 
Leonards; Jeffery & Son, architects, Havelock Koad, Hastings. 
Alterations and additions to Hazlebree, St. Saviour’s Road, St. 
Leonards; IT. W. Elworthy, architect, London Road, Hastings. 
Alterations and additions to 14 and 15, Kenilworth Road, 8t. 
Leonar ~G. Hatton, owner, Kenilworth Ri Alterations to 
239, London Road, St: Leonards ; H. Ward; architect, Bank Build-* 
ings, Hastings. “Alterations to Assembly Rooms, *Bedlescombe 
Road, 8t. Leonards; F. Plowman, architect, Havelock Road, 
Hastings. 
HATHERSAGHD (near SHEFFIELD).—E.L. installation at Brookfield Manor, for 
Mr. Dobbs, Ranmoor, Sheffield. 
HUDDERSFIELD.— Propose d new Church at Grimscar ; Rev. M. Richardson, 
vicar of 8t. John’s. 


HULL.—New ‘soliool Bauer, Street, ig the J. Hirst, City: Architect, 


Town H 
HUTTON (ne =New dai and hostel at the uncil farm 
3 £10, Placa, 


000). or Copnty "16, 
eston. . 


tects, Riéhmond: 


FARNWORTH (near Boion).—Proposed “new infant’ school; Rev. 


GOLCAR. Prey [peemioce and house, James Street; A. Shaw, architect, 


(near Gainszonovan). —Proposed restoration and enlargement of 


WHALEY 


and others who are seeking gs for new businese, 


J. 


EILMACOLM. —Church the Parish Church; J. 


Glasgow. 
RIRKBURTON ( (near Pha; Rev. Canon 
KNOTTINGEDY “(near h rogit Rev. J, 
Hyndson, vicar of Christ Church. 
LANCASTER.—Propored new mission; Pastor, Independent Methcdist 


Mission, Wolsey Street. i 
LEICESTER.—Rebnilding 8t. George’s Church (£16,200); W. D. Carée, archi- % 


tect}3, t College Street, Westminster, 8.W. 
LIVERPOOL —Prope ed new elementary school in Barlow’s Lane, Fazakerle 
0 plaéés); J. G. Legge, of Education, Ed mention 


Griffiths, poy Revised scheme for 10 Slarhend Baths (£40, 000) ; 
City Architect. 
LOCKWOOD (near HvuppERSFIELD).—Weaving shed, &c.; Lunn & Kaye, | 
architects, Huddersfield. 
LONDON Copeeenen, N.E.).—Dispatch room and stores at Dorset Works, - 
East Road ; Proprietors. 
$.E.).—Model dwellings (over, £14, :000); W. J. Burtcn, 
builder, $t. Peter’ 8 Koad, Broadstairs, 
ACTON; W.).—Extensicns te Acton PaniterysLaundry ; W. L. Cook, 
Stafford Road, South Actcn. Eight villa residences, Lynton Road ;* 
A. Welford, Lynton Road. Premises at Stanley Gardens, for the 
Acton Plating Co. 
(Eatina, <W.),Alterations and extersions at 220 and 222, Uxbridge || 
Road; J. Schofield, 220, Uxbridge Road. 
(Ww. ). buildings for the University of (£6,000) ; 
f. M. Simpson, architéct, 88, Gower Street, W 


addition to St. Mel’s College (£3, 000), 


MACCLESFIELD. — Renovation scheme at the Infirmary; Clerk to the 
- Infirmary Board. 
-MEXBOROUGH (near —Proposed Primitive Methodist Church ; 
rusteeg. 

MORECAMBE.—Proposed additional school accommodation at United Metho- 
dist Church, Clarence Street; Rev. M. de J. Lark, pastor. b 

NAIRN (N.B.).—Extension of the harbour (£17,000); Burgh Surveyor. 

NEWPORT (I.W.).—Additions to Fernside, Shide ; G. F. Quinton, builder, 1, 

Carisbrooke Road, Newport. 

OS8ETT (near DewsBury).—Structural alterations at Flushdyke Bethel Inde. 
pendent School; Pastor. 

OXFORD.—School (£7,000); A. Castles, City Estate Offices, City Hall, Oxford. 

PADGATE (near WaRRINGTON).—Contemplated sewage scheme; Clerk to the 
Poulton-with-Fearnhead P.C. 

PADIHAM.—Proposed new church at Hapton; Rev. T. W. Hodson, curate-in- 
charge. Headquarters for the East Lancs. Territorial Force | 

Association ; ,Becretary,’ National Buildings, 8t. Mary’s Parsonage, 

Manchester.” 

PLYMOUTH. —Alterations to thé Workhotse, for the B.G. ; Thornely, Rooke. | 
and Barron, architects, 11, The Crescent, Plymouth. 

PORTADOWN.—Electric theatre, Bridge Street, for Irish Provincial Theatres’ 4 
Co.; P. Cahill, architect, Dundalk. 

PRESTON new; churches in Deepdale Frenchwood districts 
Rev. C.M. Cinrke, Viger of Christ,C 1 

-pURTON (wus, New vicarage (over: £2 

MOND -ON- THA S.—Extension of music warehouse, Red Lion Street, 
and houses, Leybourne Park; Brewer, Smith and Brewer, archi-- 

Workshops, showrooms, &c., Church Terrace ; 
E, J. Partridge, architect, George Street. Alterations and addi-: 
tions to Brynderwen, Mortlake Road; E. K. Purchase, architect, 
20, Maddox Street, W. 

ROCHDALE. Ra Rens portion of Yaa Mills, after fire, for J. Bright: 


"ROTHWELL (near Purthet additions at the National schools 
(£900) ; Rev: E. G. W. Benee; vicar: 

RUSHALL Watsatt).—Proposed infant school in High Heath Road 
Secretary to the Staffs. Education Committee. ' 

“SEVEN: — (near NeAtTH).—Vicarage; J. C. Rees, architect, Parade: 
Chambers, Neath. 

wamaieins —Proposed new school for the deaf; G. 8. Baxter, Secretary to: | 
he Education Committee. i 

STIRLING ‘tte B.).—Proposed new station, for the Caledonian Railway; Mr. | 
Mathieson, General Manager. refuse destructor; 

Burgh §Suryeyor. - 
for Davidson motor-car dealers, Bervie. 
STRETFORD (near MancHEsTER). —Propdsed’ new Roman Catholic school, © 
Trafford Park; Clerk to the Kducation Committee. : 
TULLAMORE.—Projected new Town Hall and Technical Institute (£3,600) ; } 
Mr, M’Namara, architect. 
TYNEMOUTH.—Proposed additional school accommodation; Secretary to | 
the Education Committee. | 


Ellesmere. 

WARRINGTON.—Proposed new Congregational Church in Padgate Lane 
(£2,500); Pastor, Wickliffe Congregational Church. 


‘BRIDGE (near Sto 
Engineer to the Joint Sewage 


—Improvemehts ; Bougias Bank 
algerations refnises, 5, Henblas St t, 


WAKEFIELD.—Proposed church at New Scarbro’; Rev. J. T. Levens, Vicar 
WALKDEN. —Developments ‘eurface at Various collieries ; “Earl of 


WEDNESBURY.—Proposed metallurgical and institute (£12,000); 
Secretary to the Btafis, Education Commi tt ee. 


DRT). —Proposed. outfall works ; Mr, Brady, | 


ARMATURE | 


“Motor and Dynamo 


Well: Equipped Workshops and Testing Rooms for all kinds a] 
G. WALEKER & Co., | 


Rewinds and -Repairs. 


EMERY STREET 
WiIcCTORIA 


| TELEPHONE :—1622 
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NEPHROIN 


DOUBLE HEADED BROOKLYN INSULATOR. 


(Prov. Pat. No. 23663/11.) 


In -this fitting the flanged steel centre is entirely enveloped ina 
 jointless cover of Nephroin Insulation ; thus avoiding all troubles 


arising from incrustation. 


These insulators are extensively used in place of Globe Strains 
for insulating span wires on overhead electrical equipments. 


After. 24 hours’ immersion in water will easily withstand an 
alternate current of 2,500 volts and a tensile stress of 6,000 Ibs. 


Made at Prescot hy 


BRITISH INSULATED HELSBY CABLES, 


LIMITED, 


Head Office: PRESCOT, LANCASHIRE. 
Works: PRESCOT, HELSBY AND LIVERPOOL. 


Branch Offices and 


LONDON—Lennox Hause, Norfolk Street, Strand. CARDIFF—1 and 2,. Western Mail Chambers. : 
MANCHESTER—2, Parsonage, Blackfriars. . NEWCASTLE-ON-TYNE—33, High 
GLASGOW—177, West George Street. DUBLIN—17, Crow Street. 
BIRMINGHAM—9, Livery Street. BELFAST—11, Street. 


Melbourne, Johannesburg,. Capetown, Durban, Montreal, México, Buenos ‘Ayres, Sothbiy, Calcutta,” 
Rangoon, Singapore, Hong-Kong, Shanghai, Yokohama, ser Amsterdam, 


PRESCOT LINE 
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EVERED 


LONDON & SMETHWICK (near &¢., 


STARTERS 9/6! 


Is it worth while to continue their manufacture? We 


DO NOT think so, and are disposing of our present 
Stock of D.C. Starters at prices FAR BELOW cost. 


State your Requirements and Price, and we will meet you. 


X. DEPT., SURREY WORKS. Telephone 201: SMETHWICK. 


TERM INALS PATENT . TERMINALS. 


Patent High-Speed Enclosed 


SELF-LUBRICATING ENGINE. 


IN SEVEN SIZES, 


ve” to 3” hole 
MACHINED & TURNED PARTS LARGELY USED BY MUNICIPAL 
IN BRASS, IRON, STEEL, &c. ENGINEERS FOR FUSE WIRES. STANDARD SIZES 
English or Metric Threadscrews. WO SOLDERING REQUIRED. FROM 


4 TO 1800 BRAKE H.P 


ROSS 


STAMPERS, MANUFACTURERS, SCREW MAKERS, |} 
ASHBROOK WORKS, LONDON, N. 


THE NATIONAL BOILER 


and GENERAL INSURANCE Co., Ld. 


Established 1864, 
Bead Office :—ST. MARY’S PARSONAGE, MANCHESTER. 
Lenden Office :—60, QUEEN VICTORIA STREET, E.C 


INSPECTION @ 
INSURANCE of 


DYNAMOS, 
MOTORS NOMICAL UNDER WIDE RANGE OF LOAD 
BOILERS OF ALL CLASSES, 

_ ‘STEAM, GAS OR OIL ENGINES, Full Particulars on Application to— 


am W. SISSON & Co., Ltd. 


EGONOMISERS, SUPERHEATERS, ENGINES, &o. 


Economic Tests of Steam Power Plant, Investigations and ENGINEERS, 
Reports In Cases where Coal Economy, &c., Not Satisfactory | _ : GLOUCESTER. 
EDWARD MILLER, M.L.Mech.B., Mole, Gloucester,” Tel,: No, 67_Nat. 


FELTEN & GUILLEAUME Carlswerk, A.G., 


MULHEIM-ON-RHINE. 


Manufacture for Electric Tramways and Light Rallways, 
Lead Covered Electric Power Cables. . 
Vulcanised India-rubber Insulated Leads and Cables. 
Sf Solid & Flexible “Neptune” Copper Bonds & Terminals. 


Hard Drawn High Conductivity Copper Trolley Wire. 


Galvanised Steel Wires, Strands and Ropes, for 
Guard, Span, Stay, Siignal and other purposes. 
All classes of Rubber Manufactures. 

; For Insulated Wires and Cables for Electric Light, Transmission ot Power, Rail Bonds, and Rubber Manufactures. © . 

R. R. TODD, 334, Birkbeck Bank Chambers, ‘329, High Holborn, LONDON, 
Telegrams: Neprusonp, Lionpon,” { Telephone: Orry 8834, 

For all other Manufactures: WZ. DEINNIS’ & CO.s 49,,.Quecen Wictoria Street, LONDON, E.C.- 

Telegrams : “ FRaepgmmis, Lonpon.” Teyephones : Banx 848 (two lines). 
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THE KEY 
TO PROSPERITY IN 1912 


Success or failure depends, very largely, on the reliability 
and value of what you sell. One line of goods of 
second-grade quality will effectually undermine the connec- 
tion which has taken you years of hard work to build up 


Especially does this apply to the Electrical Contractor, 
and others, who find competition so keen; metallic 
filament lamps there are, of various and divers 
kinds, but the Brimsdown is the reliable lamp that 
gives satisfaction, and every Brimsdown is the key to 
brighter prospects and better business in the New Year 


CHOOSE YOUR LAMPS WITH 
CARE AND DISCRIMINATION 


Sell your Customer the best value in lamps that you can 
find—Srimsdowns, AND THE NEW YEAR WILL 
SHOW YOU THINGS IN A BETTER LIGHT 


THE BRIMSDOWN LAMP WORKS, LIMITED Op 


Sales Dept.: KINGSWAY HOUSE, LONDON, W.C i 
WORKS BRIMSDOWN MIDDLESEX '@ 
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WATER SOFTENING and 
BOILER MUD EXTRACTING 
APPARATUS. 


No messy lime mixing. 

Ne heavy outlay for chemicals. 
No heat wasted in blowing-off.”” 
No constant renewals or repairs. 
No scale or mud in the beiler. 


ROBERT BOBY, Ltd., Engineers, 
212, Upper Thames Street, 
LONDON, E.C. 
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BEATARK 
FITTING 


STREET 
LIGHTING. 


Can be fitted to existing Lamp Cases. 


IMITED, 


196, DEANSGATE, MANCHESTER. 


The “ELECTRICAL REVIEW'S” 
SUGGESTIONS 


tor dealing with 
APPARENT DEATH 


| from be ovary Generating. Teens 


and Motor House. 
Mounted on earthed 18. each; postage 3d. extra. 
4, LUDGATE HILL, LONDON, E.C. 


FROM 


4200 7,000 HORSE. 


FRASER & CHALMERS, LTD., 


3, London Wall Buildings, E.C. 


PAGE 
12 
up. 17 
29 
0. 
up. 7 Z 
FOR 
ip. 22 : 7 
1p. 23 
20 
25 
; 
1. 
p. 30 se j 
16 
13 
p29 
0. 30 f 
/ADUNCAN WATSON.C*] 
Berners Street, Lonpon, W. 
Wilt THE MOST EFFICIENT ELECTRIC 
| 
CLEANER SHOWN READY FOR USE 
Licensed under Booth’s Pateats. 
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Accumulator Acid Makers, 
Morris, H. N., & Co., Ltd. 
Air Compressors, 
Belliss & Moocom, Ltd. 
Reavell & Co., Ltd 
Air Filters. 


Alternators. 


British Thomson-Houston Co. 
-Laneashire 


Dynamo & Motor aot Ltd. 


Aluminium. 
The British Aluminium Co., Ltd. 


Arc Lamp Coupling, Winches, &c, 
Jones, 8 
London Eleetrie Firm. 


Auctioneers and Valuers 
(Mechanical), 
Kirk (Wheatley), Price & Co. 


Ball Bearings, 
Hoffmann Mig. Co., Ltd. 


Batteries (Primary), 


General Blectric Co., Ltd. 
India-Rubber, G. P. & T. Co., Ltd. 
Veritys Ltd. 


Batteries (Storage). 
Chloride eon Storage Co., Ltd. 
D.P. Batte: Ltd. 

Diestrieal’ Storage Co., Ltd. 
Falk, Stadelmann & Co., Ltd. 
Griffin, J.J., & Sons, Ltd. 
Hart Aceumulator Co., Ltd. 
Pape, Richard, Ltd. 

mier Aeeumulator Co. 
Pritchetts & Gold, Ltd. 
Rehlender, R. H. 
Tudor Aecumulator Co., Ltd, 
Wilson, L. E., & Co. 


Battery Jars am and Porous Cells, 


Price, 
Stiff, James, & ad 


Batteries (Zines for Primary), 

The Eyre Smelting Co., Ltd. 

Bearings. 
Jardine, 

Bells, 

General Blestria Co., Ltd, 
Wright, A. J., Ltd, 

Belting. 

Boilers. 


Babeock & Wileox, Ltd. 
Stirling Boiler Co., Ltd. 


Bolts, Nuts and Washers, 
Automatic Standard Sorew Co. 


Books. 


lishing Co, 
Lockwood, Crosby, & Son. 
Whittaker & Co, 


Chloride El Co., 
e Electrical Storage Ltd. 
Lancashire Dynamo & Motor Co., Ltd, 


Cabinet Work, &c. 
& Co. 


Brown & 
Dodimead, J., & Son, 


Cable Connectors. 
Haslam & Schontheil, Ltd. 


British Th: Co., Ltd. 
ouston Co., 
Crom: & Co., Ltd. 


Feld Bros. & Co., Ltd. 
General Electric’ Co., Ltd. 
& Co., Ltd, 


Casing and Ca ng, 
General 
Cappl 


Veritys Ltd. 
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Boor, G., & Co. 
Circuit Breakers (Automatic). 
Bertram Th 


I omas. 
British re Co., Ltd, 
Dorman & Smith 

Ellison, 


Morris & Ltd, 
Veritys, Ltd. 
Cleaning Apparatus. 


ic Appliances, Ltd. 


Clockwork. 


Bilent Clock Co, 


Commutator Grinders. 
Commutator Grinder  Co., 


densing Appz 


Willans & Robinson, Li 
Worthington Pump Co., Ltd. 


Conduits. 
Howard Asphalt Troughing, Ltd. 


Controller Fingers. 
Traetion Supplies Co., Ltd. 


Controllers, 
Bertram Thomas. 
Bleetric & Ordnance Accessories Co., 


Ltd. 
Electrie Control, Ltd. 


Copper. 
Bolton, T., & Sons, Ltd. 
Coppersmiths, 


Dore & Co. 
Cork. 
Korfund Co. 


Dynamos, 
British Thomson-Houston Co., Ltd. 
— Westinghouse E. & M. Co., 


Crom & Co. 
Dick, Kerr & Co., Ltd. 
Electric Censtruction Co., Ltd. 
Hleetromotors, Ltd. 
Fuller Eleetrieal Mfg. Co. 
Eleetric Co., Ltd. 

all 
Hartnell, Wilson, & Co., Ltd. 
Holmes, J. H., & 
Laneashire Dynamo: & Motor Co., Ltd. 
Rees Roturbo Mig. Co., Ltd. 
Rhodes Motors, Ltd. 
Siemens Bros. Dynamo Works, Ltd, 
Small Power Dynamo & Motor Co. 
Union Electric Co., Ltd. 
Veritys Ltd. 
Viekers Sons & Maxim, Ltd. 
Vietoria Dynamo & Motor Co, 


Dynamo Brushes. 
British Thomson-Houston Co., Ltd, 
Veritys Ltd. 


namo Repairs. 
Bertram 
Mackie, W., & Co. 
MoClure & Whitfield, 


Walker, W. G., & Co. 
Westminster Engineering Co., Ltd. 


Heydemann, 
Traun, Heinr., 


Electric Lifts and Controllers. 
Smith, Major & Stevens, Ltd. 
Victoria Dynamo & Motor Co. 


Electrical Accessories. 
British Westinghouse E. & M. Co.,Ltd, 
Lundberg, A. P., & Sons. 

McGeoch, W., Co., Ltd. 
Ostermann, FW. 


Electricity Meters. 
Bastian Meter Co., Ltd. 
British Thomson-Housten Co., Ltd, 
Chamberlain & Hookham, Ltd. 
Electrical Apparatus Co., Lid, 
Electrical Co., Ltd. 
General Electric Co., Ltd. 


Electro-Medical Apparatus. 
Sanitas Electrical Co., Ltd. 


Engineers and Contractors 
(Electrical), 
Thomas. 
Boby, R., 


Ltd. 
British Thomson-Houston Co., Ltd, 
Campart, C. 
Crompton & Co., Ltd. 
Diek, Kerr & Co., Ltd. 
Drake & Gorham, Ltd. 
Electrical Contractors’ Association. 
Electromotors, Ltd. 
General Eleetric Co., Ltd. 
India-Rubber, G.P., and Telegraph 


Works, Ltd. 
Johnson Phillips, Ltd. 
Moy, E. F., Ltd. 
Reid Engineers, Ltd, 
White, J, G., & Co., L 


(Gas). 


“And td. 
British High Power 


«Co., Ltd, 


Engines (ou). 
Belliss & Morcom, Li 
Brazil, Straker & Co., Ltd. 
Engine Co., | 
Engines (Steam). 
Allen, b+ H., Son & Co., Ltd, 


Belliss & Mercom, le 
Browett, Lindley & Ce. Ceo., Ltd. 
& Ge. 


(Steam)—Continued. 
Walt, 


Fans, 
Davidson & Co., — 
Hogan & W: 
Marelli, & Co, 
Sturtevant ‘En neering Co., Ltd. 
Wilson-Wolf Enginee: Co., Ltd, 


Hall, J. P., & Sons, Ltd, 
Weir, G. & J., Ltd. 


Fi 
Mosses & Mitchell. 


Filaments. 
Hichner & Co. 


Fittings (Electric Light). 
Benjamin Electric, Ltd. 
British Central Electrical Co. 
British Thomson-Houston Co., Ltd. 
Cable Accessories Co., Ltd. 
Derman & ith. 
General Hlectrie Co., Ltd. 
& Ltd. 
Osler, 
Bros. Ltd, 
Stone, J., & Co., Ltd, 

3. Co 


Ward & Goldstone. 
Wardle Engineering Co., Ltd. 


Flexible Couplings, 
Béving. Jens Orten, & 
Gordon, J., & Co, 
Uskside Engineering Co., Ltd, 


Forgings. 
Jenkins, R. sings 


Fuel Economiser, 
Green, Ltd. 


Fuse Boards 
Parmiter, Hope & Sugden, 


Fuse Boxes. . 
Moy, E. F., Ltd. 
Ryman, Fred., & Co, 


Fuses. 
MoGeoch, W., &Co., Ltd, 
Moy, E. F., Ltd. 


Gas Producer Plants. 
Daniels, T, H. & J., Ltd. 


Generaters. 
Aster Engineering Co., Ltd. 
British Thomson- Houston Co., Ltd. 
Broadbent, T. W., Ltd. 
Edison & Swan U.E.L. Co., Ltd. 


Glass. 
Edison & Swan U.. EL. Ltd, 
General Electric Co., Li 
Veritys Ltd. 


Heating & Cooking Apparatus. 
Bastian Elec. Heating Syn te, Ltd. 

Berry Construction Co., Ltd. 

British Prometheus Co., Ltd. 

Dowsing Radiant Heat Co., Ltd. 

Hastman & Warne. 

— & Ordnance Accessories Co., 


Ltd. 
General Electric Co., Ltd, 
& Beales, 


senthal & Co. 
Electric Heaters, Ltd. 
Wilkinson, F. A., & Partners, Ltd. 


5 Speed Governors, 
on, J., & Co, 
Hydrogen. 
Knowles Co., Ltd, 
India-Rubber, 


India-Rubber, G.P., and 
Works Co., Ltd. 


Instruments (Measuring). 
Adnil Electric Co., 

British Thomson- Houston Co., Ltd. 
British Westinghouse E. & M.Co., Ltd. 
Crompton & Co., Ltd. 


FOS. 
Everett, Edgoumbe & Co., Ltd. 
oles, Ltd. 
ie Co., Ltd. 
Nelder & ‘Thompson, Ltd. 
_ o & Pressure Instruments, Ltd, 


Weston Elestrical Instruments Co, 
White Bleetrical Instrument Co, 


Insulating Material. 
Co., Ltd. 


Telegraph 


iemens Bros. & Co., Ltd, 
Weiss & Biheller. 


CGentimued on pade 


Foster En: 


Insurance, 
National Boiler & General Insurance 


Co., Ltd. 
Phoenix Fire Office, 

Iron and Steel. 
Simplex Conduits, Ltd, 


Laboratories. 
Greenwood & Wells. 


Lacquers. 
Fred, Crane Chemical! Co, 


Ladders. 
Heathman, J. H., & Co. 


(Arc), 
Braulik 


British Co., Ltd, 
Cratherne & Green Mfg. Co. 
Crompten & Co., Ltd. 
Drake & ny: Ltd. 
Edison & Swan U.E.L. Co., Ltd, 
Are Ltda, 
General Electric Co, 
Globe Electric Co., Ltd. 
Tsaria Zaehlerwerke, A.G, 
Jandus Arc Lamp & Electric Co., Ltd. 
Veritys Ltd. 

Waltham Co. 
Westinghouse Cooper Hewitt Co., Ltd. 


Lamps (Carbon and M.F.). 

Acton Lamp Co., Ltd. 

Brimsdown Lamp Works, Ltd. 

British Thomson-Houston Co., Ltd. 
Ltd. 

Edison & Swan is E.L, Co., Ltd. 

Electrical Co., L 

Electrical Engineering and Equip- 
ment Ltd. 

English Electrical Co., Ltd. 

Feld Bros. & Co., Ltd, 

Gabriel Lamp Co. 

General Electric Co., Ltd. 

Howland, 8. J., & Co. 

Kingolite 

Krupka & J: acoby. 

ion d Rugb Co, Ltd 
ondon an y 

Pope’s 

Radium Electric Co. 

Regina Electric Co., Ltd. 

Siemens Bros. Dynamo 

Sunbeam Lamp Co. 

Veritys Ltd. 


Lamps (Portable), 
Essex Accumulator Co. 
Wilson, L. E., & Co. 


Lead Smelters. 
Pass & Son, Lid 


Lubricants, 
Engelbert & Co. 


Magnets, 
Feld Bros. & Co., Ltd, 


Manufacturing Electricians. 
British Thomson-Houston Co., Ltd. 
Mason & Brown. 


Metal Refiners. 
Gemmell, W., & Co, 


Metallic Packing. — 
Newton & Nicholson. 


Mica. 
Jaroslaw, D. 
Taylor & Co. 


Mining Specialities. 


International Electric Co. 


Motors. 
British Thomson-Houston Co. > 
British Westinghouse E.&M. Co., Ltd, 
Brook, E., Ltd. 
Bruce Peebles & Co., ry." 
T,. Harding, & Co. 
to Electrical Co. 
oe , Kerr & Co., Ltd. 
Electric & Ordnance Accessories Co., 


Ltd. 
Electromotors, Ltd. 
General Electric Co., Ltd, 
J on” & Co. 
Ingle 
Lancashire & Motor Co., Ltd. 
Newtons, Li 
Phosnix bynaimo Mtg. Co., Ltd, 
Rhodes Motors, L 
Sandyeroft < Co. Ltd. 
Sun Hlestrical ical Co., 


Vic’ 
Volta Motors. 
Wright & Wood, Lid. 

Motor Starters & Controllers. 
Adams Co., Ltd. 
British Co., Ltd, 
Eleetrieal Apparatus Co., Ltd, 


| 


— Klein Engineering Co., lo 
Kérting Bros., Ltd. | 
pe Hi Mirrlees Watson Co., Ltd. | 
Pulsometer Engineering Co., Ltd. 
— Feed Pumps. 
wee ih Clarke, Chapman & Co., Ltd. 
Friedenthal, 
= 
| | 
| 
Ebonite, 
Carson, Evans & Co. C 
Boothroyd, T., Ltd. 
— 
a Ship Carbons, Ltd. 
Sloan Electrical Co., Ltd. 
Veritys, Ltd. 
Wells Electrical Co. 
Carbon Brushes. 
Electrical Co., Ltd. 
Heap & Johnson. 
— 
Viekers, Ltd. 
Daniels, T, H., & J. 
Gardner, L., & Sons, Ltd, 
i is Hindley, E. 8., & Sons. | 
National Gas.Engine Co., Ltd. 
Ellison, George. 
Bvered & Co., Ltd. 
aE Moy, E. F., Ltd. 
Reyrolle & Co., Lid. 
Li Veritys Ltd, 
Micanite and Insulators Oo., Ltd, 
Roburine Oo. Name Plates. 
Endelithic, Mfg, Co., Ltd, 
Weal 
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TURBINES, 
PELTON 
PIPE 


For latest and most efficient designs apply to— Xi ‘ 
JAMES QORDOK&CO. 
81 & 83, Knightrider Street, HORIZONTAL SHAFT TURBINES. 
LONDON, E.C. 400 B.H.P. each, 140 ft. fall. 
DOWSING’S| = 
The Typical 
LUMINOUS ELECTRIC RADIATORS [) C = A N 
(20WSING’S PATENT). 
RED GLOW RADIATORS «RADIO-CONVETORS = 
| 
(Bastian System). (Dowsing- System). For Tropical Climates. 
Low Over 
Price. Fifty aa = 
Different = 
Designs. 
Low 
Consumption 
Large 
Stock 
ready for 
Results. Delivery. 54-In. 3 or 4 Wooden or Aluminium Biades. | 
| 
=| ERCOLE MARELLI & 60. |= 
902, 8 

Leuls XVI. Sizle. Works: SESTO SAN GIOVANNI, near MILANO. 
APPLY FOR TERMS AND LISTS :— LON DON 
COOKING. | 26, Garliok Hill, Queen Victoria Street, E.C. | am 
D ELECTRICAL MEDICALOAPPARATUS Telegrams: Avnerta, Loxpon. Telephone: Orrr 768. 
TO NEW SHOWROOMS :- 30,000 FANS alwaysin STOCK 


105, GREAT PORTLAND ST., LONDON, W. 


HIGH-CLASS ANTI-CORROSIVE 


LUBRICATING OILS 


FOR GYLIMDERS, HEAVY BEARINGS, AND MACHINERY OF ALL KINDS. 


Cannot Corrode, “ onus! or “Clog.” 
CYLINDER OIL, GAS-ENGINE OIL, 
MACHINERY OIL, | DYNAMO OIL. 
EFFICIENT AND ECONOMICAL. 


Prices, Samples, and all Particulars of— 


4 
: 
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CLASSIFIED INDEX OF ADVERTISEMENTS .—(Continued from page xxvi). 


Oil Cans and Filters. 
& Co. 


Wells, A. C., 
Patent Agents. - 
Lloyd Wise & Co 
in, J. G. 
Raworth, J. E. 
Perforators (Metal). 
Barns, W., & Son, 
Petrol Air Gas. 
Safety Light, Ltd. 
Pillars. 
Hardy & Padmore, Ltd. 
Platinum. 

Edison & Swan U.E.L. Co., Ltd. 
Porcelain, China, &c. 
China Furniture Elec. Fittings Mfrs.’ 

Association. 
Macintyre, J., & Co., Ltd. 
Ostermann, F. 
Price, Powell & Co. 

Pulleys. 

Unbreakable Pulley and Mill Gearing 

Co., Ltd. 

Pumps. 
W. H., & Co., Ltd, 
ale & Co. 
Polystat Electric Co. 
Rag Wipers. 
Young, F. R., & Co. 
Rheostats. 
Adams Manufacturing Co., Lita. 
Bertram Thomas. 
British Thomson-Houston et Lta. 
Electro-Mechanical Brake Co., Ltd. 
Isenthal & Co. 
Mickelwright, W., & Co. 
Ltd 


Moy, E. F., > 
Schools, 

Electrical Engineer Institute of 

Correspondence Instruction. 
International Corres, Schools, Ltd, 

Screws and Terminals. 
Automatic Standard Screw Co, 
Davis & Ltd. 
Moy, E. F., 
Ross Co., Ltd. 
Veritys Ltd. 
Signs. 


British Illuminated Sign Co. 
Franco-British Electrical Co. 


Slate. 
Jones, Inigo, & Co. 


Spring Connection. 
Efandem Co., Ltd. 


tampings. 


"Harris, A. & Oo. 


Jenkins, R. 
Sankey, Sons, Ltd. 


Steam Pipes. 
Dore & 


Co. 
Stewarts & Lloyds, Ltd, 


Stokers. 
Bennis, By & Co., Ltd. 
Proctor, J., Ltd. 
Undericed 'Btoker Co,, Ltd. 


Superheaters. 
Gordon, Jas., & Co. 
Superheater Units Co, 


Switchboards. 
Adams Manufacturing Co., Lid. 
Bertram Thomas, 
British Thomson-Houston Co., Ltd. 
British Westinghouse E. & M.Co., Ltd. 
Ferranti Ltd. 
General Electric Co., Ltd. 
Morris & Lister, Ltd. 
Moy, E. F., Ltd. 
Reyrolle & Co. Ltd. 
Sanders, Wm., & Co. 
Switchgear & (1911), Ltd. 
Veritys Ltd. 
Walsall Electrical Co., Ltd. 


Switches. 
Berry, Skinner & Co. 
Bertram Thomas, 
Bill, 8., & Co. 
Bonnella, D, H., & Son, Ltd. 
British Thomson-Houston Co., Ltd, 
Cantie Switch Mfg. Co. 
General Electric Co., Ltd. 
Hart Manufacturing Co. 
Lundberg, A. P., & Sons. 
McGeoch, W., & Co., Ltd. 
Midland Elec. Manuf: 
Moy, E. F., Ltd. 
Sperryn & o., Ltd. 
Sykes & Sugden, Ltd. 
Veritys Ltd. 
Wandsworth Electrical Mfg. Co. 


Tachometers and Governors. 
Béving, Jens Orten, & Co. 


Tank and Girder Work. 
Braby, Fred., & Co 


MISCELLANEOUS 


Telegraph Condensers. 
The Telegraph Condenser Co., Ltd, 


Telephones. 
British L. M. Ericsson Mfg, Co., Ltd. 
General Electric Co., Ltd. 
Gent & Co., Ltd. 
Graham, Alfred, & Co. 
Sterling Telephone & Electric Co., Ld, 
Veritys Ltd. 
Western Electric Co., Ltd. 


Testing Laboratories. 


y House. 


Tools, 
Selson Engineering Co., Ltd, 
Taylor & Challen, Ltd. 
Wolf, 8., & Co. 


Train Lighting. 
Leitner Electrical Co., L 


Tramway Supplies. 
British Thomson-Houston Co., Li 
Dick, Kerr & Co., Ltd. 

General Electric Co., Ltd. 
McGeoch, W., & Co., Ltd. 
United Electric Car Co., Ltd. 
Veritys Ltd. 

Transfers, 
Butcher, J. H., & Co. 


Transformers. 
British Electric Transformer Co., Ltd. 
British Thomson-Houston Co., Ltd. 
British Westinghouse E. & M.Co., Ltd. 
Crathorne & Green Mfg. Co, 
Crypto Electrical Co. 
Morris & Lister, Ltd. 


Turbine Pumps. 
Béving, Jens Orten, & Co, 
Gordon, J., & Co. 


Turbines. 
Belliss & Morcom, Ltd, 
Boving, Jens Orten, & Co. (Water) 
British Westinghouse E. & M. Co., Ltd. 
Fraser & Chalmers, Ltd. (Steam) 
Gilbert Gilkes & Co., Ltd. (Water) 
Gordon, J., & Co. (Water) 
Parsons, C, A., & Co, (Steam) 
Wyss, Escher, & Co, (Steam) 


Turned Metal Parts. 
Automatic Standard Screw Co. 


Vacuum Cleaner, 
Duncan Watson & Co, 


Varnishes, &c. 
Blume, C. H. 
Edison & Swan U.E.L. Co., Ltd, 
Standard Varnish Works 
Swiss Mica Insulating Works, 
Ventilation. 
Ozonair, Ltd. 


Veritys Ltd. 
Vulcanite, 


Carson, Evans & Co, 
Traun, H., & Sons, 


Water Recorders. 


- Lea Recorder Co. 


Water-Softening Plant. 
Storey, I., & Sons, Ltd. 


Welding. 
Thermit, Ltd, 


Wire (Covered). 
Armorduct Mfg. Co., Ltd. 
Aubert, Grenier & Co. 
= Insulated and Helsby Cables, 


Callender’s Cable and Con. Co., Ltd. 

Concordia Electric Wire Co., Ltd. 

Connolly Bros., Lud. 

Feld Bros. & Co., Ltd. 

Felten and Guilleaume-Carlswerk 
A.G., Mulheim 

General Electric Co., Ltd. 

Glover, W. T., & Co., Ltd. 

s, W. Telegraph Works 


Ltd. 

Hooper Telegraph and India-Rubber 

Works, 
K.D. A. G. Cable Works. 
Liverpool Electric Cable Co., Ltd, 
London Electric Wire Co., Ltd, 
McGeoch, W., & Co., Ltd. 
Marsh, Sion. & Co., Ltd. 
St. Helens Cable & Rubber Co., Ltd. 
Union Cable Co., Ltd. 
Unsworth, G. B., & Sons, Ltd, 
Veritys Ltd. 
Western Electric Co., Ltd, 
Wiggin, H., & Co., Ltd. 


Wire (Uncovered). 
Davis & Timmins, Ltd, 
Feld Bros, & Co., Ltd, 
Ramsden, Camm & Co., Ltd. 
Smith, F., & Co., Ltd. 


Wiring Systems. 
General Electric Co., L 
Simplex Conduits, Ltd. 


ANNOUNCEMEN 
relating. to Situations, Articles for Sale and Wanted, &c., appear on Sup. 9, &c. 


Oil Switches 


FE. have had more 
experience in the 


manufacture of 


these 


switches than any other 
manufacturer 


Massive Contacts 
Metal and Mica 


Insulation 
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VERTICAL 
ENGINES 


50 to " 
1000 B.H.P. 


400 H.P. ENGINE. ~ 


BROWETT, LINDLEY @ CO., LTD., 


STRAND, LONDON. 


The D.C. Switchboard illustrated, 
controlled the generators and supply. 
to the British Section of the recent 


TURIN EXHIBITION, 


and was awarded the 


GRAND PRIX. 


It is now For Sale, either as’ it 
stands or in parts to suit dustomer’s 
requirements. 

Full particulars and specification 
on request. 


A. REYROLLE 


& CO., Ltd., 
HEBBURN-ON-TYNE, 


ENGLAND. 
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All these Goods are shown Full Size and kept in Stock. 


NOGNO’l GOOM 2 SSOYD SONIM ‘AVOU WUOL 


CABLE ENDS. 


7/20 | 7/16 | 19/17 | 19/14 | 97/15 | 87/-098 | 97/°110| 61/101 | | 


STANDARD 
| carrying in amperes | 10 | 28 | 80 | 100 | 180| 200 | 300.| 400 | s00 | 600 


“IWULN39D 
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THE D-P 
STORAGE 
BATTERY 


FOR TRAIN 
OR YACHT 
LIGHTING 


THE D- P BATTERY COMPANY, LTD. 


Telephones 2 Bakewell ‘HEAD OFFICES: ESTABLISHED 1888, 
Westmins er. CONTRACTORS TO 
Battery, Baker BAKEWELL, DERBYSHIRE THE ADMIRALTY 


C. Code, Sth London Office : 
Edition, 11 VICTORIA STREET, WESTMINSTER, S.W. OFFICE, 


AND THE WAR 


sone 


Filaments. Filaments. 
Improved High-Grade. 
Filaments 

FOR METALLIC FILAMENT LAMPS. 
BEST RESULTS. 

Durable, Economical and Minimum of Breakage. 


‘ WRITE FOR PRICES AND SAMPLES TO— 


EILCHNER & CO.. 


29, Priory Avenue, Hornsey, LONDON, N. 


Economiser 


||_LIST Ie ready. | CRANE’S 


SPRAYERS. We be he happy “demonstrate our 


machines at the works any time. 


Specialities include :— 
“ZAPON” Enamel. = BRASSOLIN. 


“CRANCO” Aluminium Paint. “ ENAMELOID.” 


FROSTING (and coloured) LACQUERS for Incandescent Lamps. - 
INSULATING VARNISHES LIQUID CELLULOIDS, cto., etc. 


THE FREDK. CRANE CHEMICAL CO. 


CRANE’S || mar we post vou 4 copy? || 


pot At Electric Light and 
Power Stations, 


WASTE HEAT re- 

: BILLS, ‘ covered from flue gases 
>Boilers supplied with. 

— high tenmiperature feed 

— More power— Less 


strain— Fewer repairs—Large Reserve of 
feed at evaporative point—Always available 
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for emergencies. 
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E. GREEN & SON, Lo 
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COMPO 


INS ULATII NG TAPES" 
_JOINTING MATERIALS. 


India Rubber Coated Tape. Osokerite Twill Tape. 
Prepared Tape. Ozokerite Cotton Tape. 
Special Adhesive Tape, Black and Drab. Felt Tape. : 
_ Compounded Tape. Pure LR. Strip. 
1 Selvedge Tape. Vialcanising Strip, Slow-<caring and Semi-cured. 
Gutta Percha Jointing Sheet. | Ci Percha Time: 
 Chatterton’s Compound. Pure I.R. Solution. 


&c., &c. 


‘SILVERTOWN. MATERIAL CAN RELIED 
_UPON TO GIVE THE UTMOST SATISFACTION. yi 


“PRICE AND. SAMPLES on APPLICATION. 


India Rubber, Gutta Percha & Telegraph Works om 


LIMITED, 
Offices : Works: 
2 106, Cannon Street, London, E.C. Sivenown, London, 
: Telegrams— 
Head Offices: “ Stivesgray, Londen.” Woeks: Geaystiver, 


Bellas, Birmingham, Beadford, Betstol, Cardiff, Dublin, Glasgow, Liverpool, Manchester, 
Portsmouth, Sheffield. 


by Wmisam Mogarth Mouse, Bouverie and Publisheddby:the Prepeictors, Gsrumeven & Oc., at 4, Ludgate Hill, Lenden. 
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